WD 2008/ 093236PCT/ 1 B2008/ 000249 1 TRI CYCLI C COVPOUNDS AND THEI R USE
AS GLUCOCORTI CO D RECEPTOR MODULATORS FI ELD OF THE | NVENTI ON The
present i nWeRPIEA326cl udes conpounds that are gl ucocor tREHNBASEEH or
5nodul at ors. The present invention also includes conpositions and

met hods of using conmpounds and conpositions. BACKGROUND OF THE

| NVENTI ON G ucocorticoid receptor nodul ators are glucocorticoid
recept or TREGHRAS THAPUREATOIRER ¥ £F CAUCHLORAFGOSP yREGEPTRNHORULHTARS
because of their powerful anti-inflammtory, antiproliferative and

i mmunonodul atory activity. J. Mner, et alL, Expert Opin. |nvestig.

Dr ugs EELB) o AHEINVERTION45. Exarrpl es of glucocorticoid receptor

nodul at ors i ncl ude dexanet hasone, pr edni sone, predni sol one,

RU- 486, andThe Ft!i@%&jﬂllm)\é?cﬂltipﬂ IWWMMS%@ afe dusosouisoshisssptor
Tf e t m?ﬁcédd?%\tb ﬁht %egﬂ.ane g6t Riudi® o%ﬁﬁm'ssarfaf hethods SPGLAG e
Si ECtS as one OSS an OSt oporosi s

I dent| fc;onrp@u&dglandmmﬂdsﬁimhd. recept or nodul at or that | s efficacious,
potent, and has mtigated side-effects fulfills a nmedical need. 20
SUMVARY COF THE | NVENTION I n one enbodi ment, the invention relates to

a conp@®ROKGRAEUNDUOE THE iNvEN)rmlqer ein Rl is -Hor -P( 0)(OH)2; or
sal t thereof 251 n_ anot her %cﬁﬂrrent (gffe i nvention r&i? 81
conposi t i onSHERFHIHQ becgp&g,% OB} areFURHCY r{Col ipegpP 9?%‘?‘5 phare

a”%herus%H@@ﬂ*eﬁ?é”vanét@%f'CBH&ﬂthBeéaﬂJs@tcﬁhé Fpéw@mhl@?ﬂl |ﬁflalﬁﬁﬁﬁ@9tl ng a
gl ucocorticoid receptor with a conpound ormul a

2008/ omg@@au\@m;mggqgogulatory actlwty J Miner, et al., Expert Opln Investig.

Drugs (2005) 14(12):1527-1545.

Examples of glucocorticoid receptor modulators include dexamethasone,
prednisone, prednisclone, RU-486, and as described in WO 2000/66522 and WO

15 2004/005229.

Treatment with glucocorticoid receptor modulators is often associatea with side
effects, such as bone loss and osteoporosis.

Identifying a glucocorticoid receptor modulator that is efficacious, potent, and has
mitigated side-effects fulfills a medical need.

20
SUMMARY OF THE INVENTION
In one embodiment, the invention relates to a compound of Formula !:
wherein R is —H or -P(O){OH)z ; or salt thereof.
25 In another embodiment, the invention relates to compositions comprising a

compound of Formula | and a carrier. 1n another embodiment, the invention relates to a

method of contacting a glucocorticoid receptor with a compound of Formula |. An



addi ti onal enbodi ment includes nmethods of treating a condition in a
subj ect nedi ated by gl ucocorticoid receptor activity by adm ni stering
to the subyveeesdd¥dapound of Fornula |. DETAI LED DESCRI¥CA/IBRISHH)24)
detail ed description of enbodinents is intended only to acquaint
others skilled in the art wwth the inventions, the principles, and

t he practical applications so that others skilled in the art may

adapt aadditpmd!enifwlimemeintiudes methodeeofrtraating raocondittomnia,a sibjedieyediaigd by
be best suited t.q the requirepments.of, a particular use. Thes

Cnvent i SHEoCT Heoidr e bERRMIGEY permitlsisnind % te Skl s eameoiler Fasmwie |
in this specification, and may be 10nodified. A. Definitions

For the_foll ow gﬁEdefi ned ternms, these definitions shall be applied,

unl ess REJAEERINESERIPRQN on i s given in the clainms or elsewhere in
Chi t . _ _ , A . . .
| S5 Specl '?I%E'd‘éfbileé?ﬁgégnﬁtﬁfn%f &ﬁﬁé%@%gﬁqﬁ%h@&foﬁipltb %Q@é‘hfé*ﬁ?fg

ot her than a conpount rriers my Dbe armaceuti1 cafl'y accep
mat er i agkided wehe arfewitiElenpyesdiong ciheduincipdgs, @ndrthe pradticali agpdications so that
di | uent LR : vent | ati. A . hr
cont aco L SRS SHiRA) 585aCORRERY B et B dafels s oo
vitro ciheyassy bs basidsuitsdith tiee tHquireamnts cica partieclepuss. Ehvetbel incéntides,
adm ni s ration of a 20conpound or salt. of the present inveption to a
ub] ect AP e GPLEBIET R g e ub@pbisresatbekin tiacspacicaBan ol ve
i nt §@dugiodgied. conpound or salt of the invention into a sanple
containing a cellular, unpurified, or purified preparation containing
the gl ucocorticoid receptor. For exanple, contacting includes
interaCAiqﬂghhﬁBHFen the conpound and the receptor, such as binding.

f

25The phrase "inflanmmtion related condition" includes arthritis,
fi bronyal gi afordhr yolesying defratitgnne; bese definiiensshallize spplied, upless a

t hems: . ' i. ; .
Fuven: | SRt debn, e [HBMaIRRE SN BN SR¥caten, o
coligis, irrThatdrm oams” dgsuibesan ingretmmrather thanoavebmgiosrds Eaatels may

i iated with th ti oned ditions. Specjfic. |
of  ar ¢ ho% PPATTARALGEIN HGRIARUS BIEra, P VPRSes Soeraes e 1901E Bgdiiy o
art hri tiilkr, dinkattdxeipserdr $§dNdritios enpsseuldingomateliBri tis, polyarthritis,

juvenile arthritis, juvenile rheumatoid arthritis, juvenile reactive
arthritis, ahf PURSRI FRMBSHIA 28lucospiiRpidiregeptoRymeans in vivo, ex vivo, or in

2008/ 0938368kt BARA&E Qﬁ’lﬂ%g&uéoc%orticoid rg&ﬁ)téredd@t iﬁ@?%‘é %Hgﬂﬂétrz%’:fon %‘f a

"nmodul at ors” 1 ncludes antagoni st, agonist, partial antagonists,

par 20 al ceigeelingt e sathef the presestiisjvestion taea evkjecidaving agiuascorticaid redeptgr,
manmal s 1 i tS. .cats

e o R B SRO g Bbau L e 0BT SRR i 9930 508 Foamte
"t reat i enyitaifngda celivizrs popudifiegl, bepunied prepatatiandohtairdag tenglurodortitaides

palliative,, restorative, and preventative ('.prophylactjc") treatin

b & cugeRier Thee iR paer RIS VERERs P St PelheRfhg chaiekins a0 e
eases Ofecepivcarhidehipfihgct or intensity of a condition in a subject
w t hout curing the condition. The term "preventative treating" (and

t he?%or r espolfé RYraser flemmapiop related conditian” mplydesaardirdis; Bororaalgiant -

that praygising §ondylitis, psoriasis, systemic lupus erythematosus, gout, undifferentiated
spondyloarthropy, juvenile-onset spondyloarthritis, Crohn’s disease, ulcerative colitis,
irritable bowel syndrome, inflammatory bowel disease and pain associated with the
aforementioned conditions. Specific examples of arthritis include rheumatoid arthritis,

30 osteoarthritis, reactive arthritis, infectious arthritis, psoriatic arthritis, polyarthritis,

juvenile arthritis, juvenile rheumatoid arthritis, juvenile reactive arthritis, and juvenile
psoriatic arthritis.



10 occurrence of a condition in a subject. The term"restorative
treating"” ("curative") refers to treatnment that halts the ro ression
of , reduceOAB/MIH#Chol ogi c nani festations of, or entirelGl PPat%es
a conditionin a subj ect. Treating can be done with a therapeuti cally
effective anmount of compound, salt or eonposition that elicits the

bi ol ogi cal or nedicinal response of a tissue, systemor subject that

i s being soubis tasy “arpdutation’ dufhodulatiersisnciudes ertegppink godist trertal

vet eri naf.i . Qr i Conpounds The present invention
conpri sii"?aﬁ'?ﬁ'sﬁa?ﬁ{j p?bfaég@?ﬁ" cOrrpounds of Formula |I. These conpounds
are useful am@teuﬁncobjbnmef@rs @cagrmmmtmhdlmmg snarg@idlee spcreaentice, rats,
i nventi on i nc d ound i

l: Pl CF3 CH3 \-% wherein Rl
s “H opthepy RGP oot eV ot Shestns BOTREST RUEISS Y HERNSos
a cofrpound of hé:t?srrmﬂn@ahﬂlg" aﬁ@caﬂg%&%@?ﬁg “frB@l@@%@QQ&ﬁ%rﬁﬂ") ivdRIeRi N
R#l is -Hor -P(0)(OH)9; or salt Fresent

i nvent i RAlliatiyes (RRéeragivemRndRIS ventati ﬁﬂmhvlaérlc"o rrearh@a ef a spajerk The tepn
sal t thepgakive %%Qﬁné"ﬁ%&?%tt {(r]B_e{ %t'e@%éé‘ﬁer - @P%Qﬁe&for Ry fla

or 11 erein or salt t resent
i nvent i condition indeesutjatt3sihor} emﬂ)g heonditignl -Thetigem c‘im;evam(aﬂve treating” (and

phenant HPsairsPoNdhg Sl e PSR A afes e thf i FeRietRecr ©

CaR)o 4actim@nte 6f G(conditiohyih pysubjlich- Bhe term “restorative treating” (“curative”) refers
10yCcar

- 2- th 3,4, 4a
0o oot AR EEah i hels oo tRoe ol o AURsS s pathSgpicdnppasiaions of or
Sal ts ofntreRRIvIEste8fa ddrRithas %rgubgéweﬂrréamgldéﬁlbed@oﬁdwna@ltﬁe@@dumaug
and base salts (including disalts) thereof. In one enbodj nent, the

or esent SHARERGTBHINT G RRIBSURS. RANGS SATBRSHEN SaRte ks iebielbapsalHumeticinal
For mul are'sgP ?f‘é’ﬁg@ﬁe & ouw daiegf]}bll—'or %t@é 8§i?|ptsolr§ SR NI GRS 2

calciu he ¢co r enbodi ment, the
pr es®ent raspaher,qfoctorc vefgdsariers odclimcigal t of t he corrpound of Formul a

: Suitable acid addition salts are forned from aci ds which
form non-toxic salts. Exanples include the acetate, aspartate,
benzoat B, dmapbahds bi car bonat e/ car bonat e, bi sul phat e/ sul phat e,

b t | at frat di | t f t te,
pout ueept at enebtissRbikEhin SpEiete ik S telt coRoRRGS of FATRinT ese
hydr ocht@hpeieddabreriisssul alaxgﬂrcbr@bﬁrébwa/ebépm ffodultersoi odi de/ i odi de,

i sethionate, | actate, nalate, maleate, mal onate, nesyl ate,

met F/1 sul phaT‘ée Pfﬁéﬁﬁﬁ Wyﬁ%&@ 'HQUG*%Sp%?P@P@U”%PEEP“’ﬂL&?é nitrate,
orotate, oxalate, palmtate, panpate, phasphatel/hydrogen
@ st e%r ate, succinate,
o)

phosphat e/ di hydr ogen phosphate, sacch
N =
0
(1

tartrate, tosylate and
wherein R' is -H or -P(O){OH); or salt thereof.

The present invention includes a compound of Formula 1l




25trifluoroacetate salts. WD 2008/ 093236PCT/ | B2008/ 000249 5

Sui tabl e base salts are forned from bases which formnon-toxic salts.
Exanpl es i WOI2000%828@ al umi ni um argi ni ne, benzat hi ne, ITEBAE/000249
chol i ne, diethylam ne, diolamne, glycine, |ysine, magnhesium

megl um ne, ol am ne, potassium sodium 4tronetham ne and zinc salts.
5For a review on suitable salts, see "Handbook of Pharnmaceuti cal
Salts: Properties, Selection, and Use" St ahl gand Wernut h

(Wl ey-VCH Winheim Gernmany, 2002). A salt may be readily

.\
prepared by m xi ng together solutions ITpOUdeS of the present
invention and the desired acid or base, Jas app(Ppriate. The salt may
preci pitate 10from sol uti on and be coll ¢ t

fyde,rati on or may be
recovered by evaporation of the solvent. e degree of ionization in
the salt may vary from coppl etely i g) nost non-i oni zed.
The conpounds of the presént imvent el 4dni ni stered as
prodrugs. Thus, certairN vl ives~whi#hnmy have little or no
phar macol ogi cal activitly 15 |t hens , When adm nistered into or
onto the body, be convettedsi ntooconpounds of the present invention
havi ng the desired activiYy, for exanple, by hydrol ytllld cl eavage.
Such deri vat,)  ABE: as., ". Further information
on the use o H%’?zg@l?ug;ﬂn@;FE%)(Q‘IJ%,?WS%WE%%_Q&ugs as Novel Delivery
Systens, Vol Thelgresa@SngymijposindodSe corepoisHigtarhivlahar Mndeedin &' imnld, or
' Bi orev, %tsﬁ"%ﬁi Carriers in Drug Design', 20 Perganon Press, 1987 (ed.
E B Roche, qf'i can Pharnmaceutical Association). Pr odrugs can,

f or :xanpl e, THepeseduiceshtn inelptes covgpoyndopT Fartrauld U@nﬁm wpeedin R’ ¢s-
present_}j co nds of the present invention with certain
noi et i e@tc%&ém'%gg'ﬁg?ée%fﬁi lled in the art as 'pro-noieties' as

descri bed, f Bvehtibn iRES - Aaaasq2-
(El sevier, 1-8%85 @ggislgxr’r%webye{ﬁg?gg@g Séﬁ@%@%?r%%?y?ﬂrz%de: 42

(i) whemetryhyyridonpolat(totutramethyvar &5 60h8I8of 2B dctataidiaphepadi)gnas-
th th f,. f I f t h ith.
O e S i R AL REETE g B e J8CH M i

(CL-Co ey et ijrieohdll” (2 es. _
A R T N A on e T A Rl e

conpoundiSy@bgenehpspizdator salbdreréafn may t hensel ves act as prodrugs of
oLner ComoUag, Bicd uBERRF Tl PAEA U B PP B

conpounds of ™ FOrnu be 'vi ewe
c onpounstisqinctudies diadltdth&@ofrulneorie enbbdimeni)@he present invention includes a

2008/ 093236PCT/. | B2008/ 000249 6 I, i.soners, such. as

<t er eol DGHRTIONAR SHEbt 1B SOETRSLF 95 ECBPOR) ) PBGINEF STBgARaRl Biepaent

forye ohvéitRroasasdcatiurbabit of Heecdsduirst Fatniule]. SeanRtitdr dritfodiment,

present invention, including conpounds or salts haV|n? nore than one
0

type of heqaesntimentnn inpludardsodemaat Sthespappred ebFormde Lexanpl e,
the fol I ow ng it 548 ARBARAHE GrPformERT M Aciis WHoRrd- AU BKic salts.

Examples include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,

bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,

20  gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodidefiodide, isethionate, lactate,
malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, paimitate, pamoate, phosphate/hydrogen

* phosphate/dihydrogen phosphate, saccharate, stearate, succinate, tartrate, tosylate and

25 trifluoroacetate salts.



Al so included are-acid addition or base salts wherein the counterion
is optically active, for exanple, O-lactate or L-lysine, or racemc,
for exanpl WO2M8/0038¢rate or DLargi nine. iolsonmers muy RCTEBRUEEIRY by
conventional techniques well known to those skilled in the art.

The present invention includes isotopigally-Ilabelled conmpounds of the
i nvention wherein one or nore atons are replaced by atons having the
sanme atom c guiEberhaseWaltsarafdriicd froms bases which founnen-tdxit kalts rExahpdes

the at mber 15usual |y f ture.
| sot 2pﬁé“@ﬁ¢%%&qﬁw”ﬁéia%‘ﬁma%2bw‘ét Vi i 1P B G WBrane igimine,
prepar Weef?ﬁ b oRaturh %Bgauﬁwé JiIAR, bOrabSIORE sliukl, @bmdinaMmeddiid

or by oce ses anal'ogous to those described in t he acconpanyi ng
Exanpl eéncgaltsPr epar at i ons usi ng an appropri at e | sot opi cal | y-1 abel | ed

reagent in 1 d.
20Fo0r the tr?—lggtc" %ﬁ%%&%ﬂ%ﬂ@o@%ﬁ ?(cgi%s'qre erre %F%%%%Fﬁgiﬁ(se
conpouritepertties heelpctisg mndi Uaed i Siahlcmd ermutn (NVI@/eV@HL Vi@&inheimpf t he
compou (xfjs of tg resent invention could also be used. C

Conposi‘tF Y Mpounds or salts of the present invention could be

part of a conpasinkl®e. reQ8NPHRbAIATE Sdingicgetisrcblutiensnéconpomids of the
compounds or salts of the present inyvention. The. co S|t¥on can .al

i ncl udeoraeerémﬁeﬂ@méh%%%@ 1M Gh8a%H: GRARPTRRIRIBURE ST mawgrecnpltas[e
2008/ 09&%@@8@? f)lll %%8%’&%8@8 b§ fFItP@ndPlr(ﬁ'Srﬁﬁyt' bk ?é@%k&ﬂb%@bﬁﬁrmlon of the

pharmacol ogically active substances and carriers can be included in
t he corgebasnt. |Td1e degree of ionizgtien émtheckatenay varyAres meawietplyiorizasiq aimast
a CO”qu[H?,di Eorrml al or a salt thereof. Another enbodinment is a
ConMposi RE corrprl sing a compound of Formula | or 5a salt thereof and
a carrier. The com;ﬁnmdemrlim eresehbincmtmnemay:aa doleninistesed BpipeedrugShe

choi ce gf exci ta a lar e such as

t he parﬂ?%uP%'FquS‘%EV%\ﬁveéd’W 58y, ﬁ%(t ﬁ'l (gg ﬁ%@r?ac%?b g{cgagtag(\(ﬁ: Ppi ent on
solubi lthkysands shabihed admaﬁﬁetdmammacbmmo tife bdey, tesayeefted into Tompounds
conposi tion can be a

lid, |
wi th t RS N@PERSAPBINBNGRD "aa\ﬁmatheo@e%reécﬁ?azﬂ@f ?@Wam%%ﬁwpw HleBVge.
tabl et ’SL\MN G%Tw%ﬁﬂe§§|@ r@fé}réd @rﬂ&p%‘mg@ BatdInfeRhsitn of tHehgseett | ve

conmpounds. Conmpounds or salts of the present invention %/‘hbe coupl ed

with sutredisios may hedoundas E’@r@e@a@eé\lweb@eb\éervu%/ﬁ%em%V% &> 15The
present Syrﬂ#ﬁﬂﬁﬁ‘l%ﬂ&q&ﬂ'ﬂaﬁdﬁ ? ﬁgﬁ SRNBREEVIEibR QéHF‘e‘Pé’WIfJPL@%&nQn

r ecept ot a co present | nvention.
pr @)entPengamW| Rmsa,l 87 (dl EicBaRoahemﬂhrhemt:aﬁ Pharezdentical P@@ndﬁﬂ@'@n

medi at ed by cocorti 0|d re tor o
adm ni steri rfg H'&thsl‘f:@ns Jeé@{np ¥ %8ﬁ8§§%d W P’eﬁl{b rgq gﬁgﬁﬂoﬁgétggfgﬂ%ﬂdn%htr&
inventi mser&()ﬁ\tmmlhpommmdhabmebmngém;momm tartdin adetest loowaciol thmey
i ncl udes endocrjne di sorde E’ fsuch asI pri, orff Son aw
adlr enoCHIAEdRING AR et PIETBRIICS GRSt Daf- BHPGHPeh P EsHaSgT L oarugs
nonsupgqr%uggagdméqugr; igg5)and hypercal cem a associ ated with cancer;
25 Some examples of such prodrugs include:
(i} where the compound contains an alcohol functionality (-OH), an ether thereof,
for example, replacement of the hydrogen with (C4-Cg)alkanoyloxymethyl; and
(i) where the compound contains a secondary amino functionality , an amide
thereof, for example, replacement of hydrogen with {C4-Cqp)alkanoyl.
30 Finally, certain compounds of the present invention may themseives act as
prodrugs of other compounds of the present invention. For example, certain compounds
of Formula | or Il could be viewed as a prodrug of other compounds encompassed by

Formula | or .



b) rheumatic di sorderss, such as psoriatic arthritis, rheumatoid
arthritis, including 25juvenile rheumatoid arthritis, ankyl osing
spondyl i t i WO 28epP&3and subacute bursitis, acute nonspedidl/B2008/000249
tenosynovitis, acute gouty arthritis, post-traumatic osteoarthritis,
synovitis of osteoarthritis, and epicandylitis; c) collagen

di seases, such as system c |upus erythematosus, and acute rheumatic
carditis; 3@cu)|s@|ﬁerr$asmmg$ stecanisbrhemngeometric (as/tptmspngﬁ isdroétisaarsi
dermatitis her severe eryt hema I tiforme S son
Syndr oy omearTa Sl dlranes of sl Ot b Seopt BY R ES8ng
seborr Wé%lt:@ﬁrJﬁ@ﬁJUHgSGomMQnZi@Qﬁ/SQQQB5ﬁl?@'ﬁﬁdr82ﬂ£¥%ﬁ)@@%%f83omensm and
allergic states, such as seasonal or perenn{qiaI al | |es al | erg %
rhi ni t iBXUEHAEPHBPT ReFhMEredfomcasramBlendiis 1oflewing Cﬁimis GSRRUEL
serym %o?%ﬂ%sﬁan@é’@aﬁél%gr hypersensitivity reactions; f)

opht hal | seases and conditions, such as allergic cor neal mar gi nal
ul cers, 5herpes zost apht Il mi cus, anterior segnent i 2 tH on,

di f f use posterior uv @ argj chor oi di ti s, chronic uveit

synpat heti ¢ opht hal m &a; F gi ¢ conj unct i vi tis, keratiti}
chorioretinitis, optic i iritis and iri docyclltl S;
g) respirat ar d| seas eh as synpigietic sg,qé:m do
syndrome, b %//I thating or di ssem nated pul
t uber cul oIS FT atton | opneunonitis; N™X ) hefrate
di sorders,|l s )3 | di opathic thronmbocytopeni lc rpLUa secondary
thronbocyto eni a, acquired (aﬂi oi mune) henol yt'i ¢ anew a,

eryt hr obl ast openi a (RBC anenmi a), and congenital (erythroid)

hypopl ast ic Aasmhicm;ded are acidi addummmmadtsmas the gotintegon sudgdicialy

am s GIRUGF. TF SRR Porata AL ism 5t P RdPE RS, ﬁ&*@ﬁfﬁ%ﬁ?bb

the idiggmifd.c type or that due to lupus eryt herrat osus;
gastr0|ntest|nal di seases, such as ulceratjve colitis

ent®ritis, iPPMERMBYPY sEBAAEYDPYK saRventiepaHicanigleswel! kh @g?@ ﬁ}qss
irri tabﬁlkﬁ,elaqwe gyndrone; 201) m scellaneous conditions, such as
tubercul ous neningitis and trichinosis; and m neur ol oqi cal

condi ti ons, Hecpreaentanvansiondnclydes iseiopicallpiahgliad sampoynde gt the invention
Hunti n I

o ury Vs By GG, ARHEE 4208 Boed bl RmE iaPho e sat didnicifiber, bu
condi t |amamdc atasd cinynaﬁsuumntnmtdlfmmdt ﬁr@nébe atoraictnads gr rabsvnNimbeludes
transpl ant (&g{dectl n (e.qg., kidney, liver, heart, |lung, pancreas
(e.'§ 8@ 6ne marrow, cornea, small bowel, skin

al | ogr af t S |§&stbplcanvrmb&s‘d@orﬁ;s¢m+msaﬁ tleémivew@h cam Qelmeératly belpn@mréad by

heart val ve xenografts, serum sickness ost

it of mARReg GRRl feainicaigeinaiy A ek SHlecng PR bYirpreRzes anaiososs to
art iri tyhgee AEbEADEN $5 §é&§h;§anyTﬁ@0§xém§l%§ aﬁ)ﬂﬂ@ebéra‘ﬁbﬁb%iﬁ? arl ézb{ﬁ?apﬂleﬁe

di abetes, obesity, asthma, iInflanmatory di sease (such

O ohn' gsaliogisaty-labetied reagent inelagepf thegjon- Igpswérrﬁagwr@e@ﬁm rflpﬂ)%d
(systemc | %ﬁﬁhsﬁrégnﬁémto?%ézonmm%ﬁg %%m tng%%mag%%has of the
dertratiti s, matonyosit1s;, eczena orrhoea

i nfl am"m‘ebemt inggreion\aantbesadmieisieriedi Saiterd e eordpemx@qf thagmsamtt sivention

t hyr oi d(';c;[dlgalso%t 0|Smgune thyroiditis, Behcet's or Sjorgen's

C. Compositions
25 Compounds or salts of the present invention could be part of a composition.
Compositions can also include one or more compounds or salts of the present invention.

The composition can also include an enantiomeric excess of one or more compounds of



WD 2008/ 093236PCT/ |1 B2008/ 000249 9 syndrone (dry eyes/ nouth),

perni ci ous or imunohaenol ytic anaem a, atherosclerosis, Addison's

di sease (aWO¥HNI#E6 di sease of the adrenal gl ands), i diR§FAMBAFIS/000249
adrenal insufficiency, autoimmune pol ygl andul ar di sease (al so known
as aut oi mmune pol ygl andul ar syndrone),7 gl omer ul onephritis,

scl eroderma, norphea, |ichen planus, 5viteligo (depignentation of the
skin), théppessndinveetida, Othdrg@hemmaeoclagioplecadiveawbeiamesend carriers can be
hypopi tugtaris CGuil | ai.n-Barre syndrome, and alveolitis; T-cell

nedi at €4°¢ H@%i%n%ﬁﬁommsﬁ?“di seases, including contact

hyper sensi t ighd ¥mbaeinsts & Xoempb¥Rien senpirking 4 yompomwidet Felesuial b & salt
(i ncluding that due to poison ivy), uticaria,, skin aller

P ) t S i e
F espi r dheiep!.aPnaingr eTOHYeE R CORIRGSILGN CORTEING & FomARUId of Formula | or
gl uten-seNBiHel &S dneentsrigpat hy (Celiac disease); inflamatory
di seases such as osteoarthritis, acute pancreatitis, chronic
pancr eat i t i §orgxatwle, dapramieocyn bt arexswigiindhemhoioseafgxpipient willitodre
and va i.S ' j : ;
orol |1 APy CHEREBRR a1 efidre U, AL Al e 8P eflnifhation, he effect
ar t her aftheerapent on colidility amd sediliat, eddliye gbuee obite dosiade fermept or

activity al i ncludes: 15 ast f .what.ever type, etiol e O
pat hogenesi zﬁ‘% Wrﬁ%%'ti'%‘l"%ag%gtsﬁﬂg’a? ﬁ%'g\?@ bf\ﬁﬁ'eef%% a%@ﬁéﬁ%@gédo%{q e
gr oip CMmbinds #linRideRe compbBiian, ﬂ@@@x@rhﬁléi, @ taisieh Whictatarec@itain from
ast hma, at opi c lgronchl_al I%?I%rredl at ed ast br onchi al stpma,
essent i P2 %<Ppee by meioRfof ?CtIVﬁtqu%qL@désﬁﬂ%OW§éﬁ sgys of the present
pat hophbf@érﬂioﬁ%gy Bk TolipRANGRSsuibld pdlFinerasd faarﬂgetgal@scﬁd% R¥riers.
envi ronnmental factors, essential asthima of unknown or 20 i napparent
cause, non-atopic asthma, bronchitic asthm, enphysematous asthma,
exerci 5" iNﬂQHB asthma, allergen induced asthma, cold air induced
ast hma, ~occupational asthnma, infective asthna caused by bacterial,
fungal , proteomkesenrinventeh incifides & omsthod nf adritectinioca gbichoerficoid cepdpdort
ast hma, wheezy infagnt syndronme and .bronchiolytis; 25b) chronic or
acute b‘?"méHBWE{@P&PP%H?{W%% 'y %rﬁ'gﬁi tis, small airways
obst ruct i on, Trnsreeam M gatdN 30 PleRides et methoadrof itrebliagarionditioai medisied by
di seases of V\hac%)(fver tcépe_ etiol O%Zﬁ or 8{)a1 hogenesi ? in ﬁsrti ul ar
an obstFWeasoricald recepiol AlYBr P apyRIBGICoMRsNgAqRRsteringtofaRsUpPiect a
sel ect %ﬁoﬁﬁm§5&£r&q]% F%hgiﬁb@gﬁ@{ chroni c eosi nophilic pneunoni a,
obstructive pu

chronic 3 t ul nronary di sease (COPD), COPD that includes
chrni ¢ br ot BORGiEON puidiated by 9@%96@@@ receRips pelidty dncedssat ed or not

associ at ed Vﬁgt B $8d e b dshahe §%Epﬁ%W6F§é&?§?@yaWWﬂiﬂlb' e,

progressive di Fways obstruction, a respira

2008/ 09R&FGEIET Y, R0 8N GRN al Dy pérptasis nosyupfruative thRDBJitis, and
exacerhbation of ai rwagsg%g@?r-reacti vity consequent to other drug

t her apy YRFCUFTRFRSSHHE R (8P°S's associated with pul monary

hypﬁr tensi o) rheumatic_d:bisclkm@r@gbb(tﬂ ﬁ_s p_éon‘!ﬂ‘tﬁtm_eitisl mpe?rwbamw@kt?gys, igﬁfl?ding
pat hogenesi s, in particular bronchitis that is a r select, rom
t he2igr oo L TRRRId arthedt A kyioa eI PondY i WS S SUpAGEE bitrls acute
bronchi ﬁdrﬁapegirﬁéffﬂﬁgﬁom@,%:t%} ggut%ﬁa%@iﬁé,hﬂist%gﬁféhb LsfeoafthAtE) Wynovitis of

bronchitis, y bronchitis, cfious asthmatic bronchitis,
pr oduct steodrituhishand spicendyiigl ococcus or streptococcal bronchitis and

vesicular b rﬂn%”atg.bﬁ 'diseases, such as systemic lupus erythematosus, and acute
rheumatic carditis;
30 d) dermatologic conditions, such as pemphigus, bullous dermatitis herpetiformis,
severe erythema multiforme {Stevens-Johnson syndrome), exfoliative dermatitis,

mycosis fungoides, pscriasis, and seborrheic dermatitis;



acute lung injury; and = e) bronchiectasis of whatever type,

eti ol ogy, or pathogenesis, in particular 1()bronchiectasis that is a
menber sel WOt20¢p/M3FmM t he group consi sting of cylindric PCT/AB2008/000249
bronchi ectasi s, saccul ated bronchi ectasis, fusiform bronchiectasis,
capillary bronchiectasis, cystic bronchiectasis, dry bronchiectasis
and follicular bronchiectasis. Another enbodi nent includes a use of a
conpound or splallegic statespeesteas seasanal oopereaniabiskergiest aléagicnyinitis,

obstructive, or inflanmmatory airways, dj seases, of whatever 15typ

ot 1 ol ogiroGhiahar g Faaie deinlE! FoBIcHET RIS eI ess. and trig

i nf | amraypdr¥endiivigtsadicigase that is a nenber selected fromthe group
consi sting of chronic eosinophilic pneunonia, chronic obstructive

pul monary ~ di SRS AIGREjeaseernc teaditions e HIAIF coptashErareing| ulcers,
pcg g@nahgrg%ggg%ﬁ%?%hﬂfaIMwﬁe,nﬁﬂeﬁéﬁ%n%ﬁ%fwmm?ﬁéo@W R Weitis and

that 1s characterized by rreversible, prc_)gre ssive airways
obst r ucchaiditEp ghanic veasiis, rampaghalicaiphisaimisy allergiecgnimod)itis, keratitis,
exacer bat. i Al - j Vit y:..consequent to other drug
t her apy@%r 3%'9\%&5@?@8@5@%‘%%%@Fsrfdééié{o[gig'at ed with pul nonary
hyper t ensi ong) oespistdryaissfasebadiehers dyymeometic shagidoss; Lpafflbogenesome,

in particular. asthm that iLs a. er selected fromthe grou

cont st PR A TUBTRtE B st RuTREd BTy HEer b A1 SR

atopp c phenabhias; | gE- nedi ated asthma, bronchial 25 asthma, essenti al

asthma, true asthma, intrinsic asthm, caused, by pat hophysi ol ogic

di st ur bancesh) 82Mateiegic disarans. suehsa%IARPANG tHrBRASRYIRPeRis UG,

essent | 3bodkHolThrGihbUAKBEMNIa Cdod RBRALBRAmEAYPFemBRlic ShemiL_ast hna,
e ma, exercise- e

bronchitic asthna, _n&ﬁ/serrat ous ast _ - nduced ast hma,

al | er gefnitirablestppesihiRBC eopmia and pangssitaheryiheoid dpoptastiomatmia;

ast hma, infegtj] . Qﬁ& S b i . protozoal, or
viral 30i nf eﬁt'?ééoﬁj,lgsﬁl'rgn-aa\(\sgg'gsﬁ'gchaés/stIE%%'ﬁ{an%!dpMen#B 8glsat’ hma, wheezy

i nf aht syndrjpndesmnmatobs etatds, @ugh ias.ind WADIRAI0RYSEOG236 REIDH dB20M8INNOIA 2A the
11 The.present invention i.ncl.udes.a nethod of treatjing an

- nf 1 anmBEPIRUY ayaTEme. SiEP S of tag B haline s SuhabIuig MPEF er i ng
to the syhhanistogausonpound or salt of the present invention. The
present invention incluydes a nethod of treat.i nggcondi tions such as

asthma, 5 defhEPPYPISIEsIng| disaAsesr SHPRRYICHREKE SRltiSAToHFhentaits,

di seasejnflgficitehy EowdidNeRePLRSH Plisc A8t [PRBAKIYirrithbRNINEA Y ndrome;
rejection, multi'ple sclerosis, chronic uveitis, or chronic’
obs2P uct i ve punissalaneodsseadibions, suchas; tabercolons meningjtiaand dichingsisignd
to the subje .- SA o) i o i e
present i nveﬁ) i @enﬁﬁﬁﬁégg%rﬂghan%f E%ﬁ{ %% ﬁfz rhgc[irﬁ?%&rsﬁg%%%@ﬁs%r}% H}s,leta %—‘2’

i n a subluetngfonspliseasegamgntropist dateral stlerdsie spima) eatd injung Pewchudicanajor
salt of ;the eresenﬁs i nvent | Rheurmatoid arthritis is

consi def’%%lreﬁ CHr BN B%‘Bﬁ%?ﬁ?[‘!rﬁ%%%ﬂ& i nfl ammat ory di sease produci ng

inflamed j oi Atconditibh ehediseatisyediliyocongddid rdzepRimacivitydlsd inoriés transplant
experiencge _deg(r ada\'g,l on of cartil age, bone, and | iﬁ?amants of the
joi A, JEIREONI(E-Gof By didfm6PT: HNENRANGTRRS @ Helsl FRYS); PPRREEFOM ¢ v,

and sti ghheassmbl bBRel, SkintalRBEhEC akikindehorAH gubh%sie%mb;redmeodrﬁi nts
deteriorate at a highly variable rate. Miny factors, including
genet i clrpalerdh bertiivieive xrnporafts, genee sickeegsaane orafoys.thost diseasse.
Peopl e wj i riti . . i..d.. £ . i :
i ar o uneiolinilRE Tecsts Mg ey PROUEHR A Mshflafi s, REffHLE SB8osis,
st eadi | Yype bgnéIype d dialsdas quvediiectiarsys, mbesityvestima apflamnieny iomtel d
20 arthritis start suddenly, wth ny jQiots becom ng inflaned
2t ohe Bahass [SHEn HeionBi reeck ot UPeREd sbilis) o2 RR egarehiet fors
di f f er e(dysiePhiblFous'brimehiatodiss myaishRIMEREI0R, bSorfasmBIRIckhetitigh th joints
on both Sides of the body affecteed. Typrlcall the small joints in_.
dermatomyaositis; eczema, seborrhoea, pulmonary inflammation, eye uveitis, hepatitis,

Grave's disease, Hashimoto's thyroiditis, autoimmune thyroiditis, Behcet's or Sjorgen's



25Pai n associated with rheumat:oid arthritis is typically somatic

noci ceptive joint pain. Swollen wists can pinch a nerve and result

i N NnuMbnesWOdpos®sghi ng due to carpal tunnel syndrone. ROASEB00RAY0249
devel op behi nd affected knees, can rupture, causing pain and swelling
in the lower |legs. The present inventign includes a nmethod of
treating dermatitis in a subject 30 conprising admnistering to the
subj ects@d@@ﬁp(@duydey@s/rﬁ@hth) (pferrilhﬁugbemtmohﬂammwm\anaemla athBhesclerosis,
presen venti.on in es a meihod of tre ni.c opstruyctive
L monalg0iEsas abgenh (aSEREae Slssss PLinephond diadsr Higoais pyehal
subj ectinguffieieRew itGmraMd p@f/glléhéfulﬁf 8is88de {a‘]‘étﬂfﬁdvﬂﬂas a@immune

2008/ 093236PCT/1 B2008/ 000249 12 The present invention includes a

net hod RAIYElRRIHIRNG/ NEEeMAR glmﬂgrugqr@péatls Esifpedermey marehed. Jicken planus.

the s Ub\!nFe?:P @Fﬁ@%ﬂ%f&%ﬁw g‘%#ku eypgcﬁréiﬁ%éabf&\fﬁ%hg%lo 2, prese”t

i nvention net ho ner's dise I'n

subj ect awoimmiise hgp@rmmsamrmr(amtyam@armesmml'eelamd aluetpimsnal-aeﬂ m@cllatedf
th t 5i t Th t t I t hod of
1 et TS HONEY plssen SO B Shhae e b eRe F ol or ©

rmg_ul at hyperseraitity Scwma«admmaﬂtﬁ@(rhm@duag mnmuﬁd p@fsoﬁ@wyguiéﬁcdrboslan
Su ] e esent venti on n t ho Q
il gat%‘flﬂg@ﬁd@s&raf@@ft% S e o pITpEARBHES NS 6l Ere e ratYSront |

comy | sémercp@RyiCligE | 'd%a@e? RGNS 0P dE@éé@H @Uc'hté% Estsddtefis; acute
The present invention further conprises nethods of treating the

af or eneRPANCERRIIScehTaNici REmsTealitis cacide respiratay Qéﬁ*r@éﬁ SYNGTOmes (HSZABLS or a
bj ect |
subj ect o ISGRRLRHG \fésﬁﬁap&%bg&sg\g@fah%a% g |Hl ?ﬁgﬁq%ggﬁgggxﬁ%rﬁﬁkpﬂo&o

t he subj ect one or nore or salts
i nvent i @nnpcbnenbaecieabwbtemms, stdreosis am@mzthenoedetbﬂar eatnment is

Crcament 1o BARAHAE Pt B BT AAE o FRRRHSERRD bl i fmpe "

af orenent i or@daﬁhamtcvfavhatewerrtﬂsé wtiatdgyeot pathbgeTtdsis, zﬂpﬁ-ncmasagmnmwtﬂlat
Adm nistration ect the nost, rogrlate dos'g%for

route of %@Wé??'&?ﬁ%‘?fr%ﬂheﬁ PEOMPRORSISYRY PE@K’ ICoRiaDE: PIRISRS B!

CONMPOUNgifergit a8mh&, Mbpit BeoAdMA IGE-HeRRBd REIRES Qﬁémnéltystﬁrhgl éssentlal
bi ophar maceuti cal Mpertl es, such as solubility and sol ution

st abi | | 28thnaekye asyh)a "&tﬁﬂS[Eésm%Pﬁﬁ@%d b)QB@B@@@Y&‘QJ@Q'@(WﬁiBWH§e%I‘
sal ts of,hh&- Law gé(}géehad}%\f. Fﬂe@ﬁta; fé@lortso %éegshtﬁ?aétﬂﬁﬂ OéfQJnknown or

adm ni stratlon an es range rom or |n
adn?i sihepparent calse, doe@tmmqab@nmjrhrwn@nt@rmma @mgj/%eroatods aisthe,

Goass o BB dlceadha ARl TRgLUR) G812 00R B MEDAPRE e, T
e cﬁ@agg’vﬂ?’smag?fefg‘?d??f‘ ot A e e : Y
body  wel GHRIoN G5 Ier R ias B RN AR T AESY KU OIS RENEy i ne

doses fgMonekibiyEst s whose wei ght falls outsi de this range, such as

infants and t he el derl y. WD 2008/ 093236PCT/ | B2008/ 0002. 19 13
25 b} chronic or acute bronchoconstriction, chronic bronchitis, small airways

obstruction, and emphysema;

c) obstructive or inflammatory airways diseases of whatever type, etiology, or
pathogenesis, in particular an obstructive or inflammatory airways disease that is a
member selected from the group consisting of chronic eosinophilic pneumonia, chronic

30 obstructive pulmonary disease (COPD), COPD that includes chronic bronchitis,
pulmonary emphysema or dyspnea associated or not associated with COPD, COPD

that is characterized by irreversible, progressive airways obstruction, aduit respiratory



Oral Administration The conmpounds of the invention and salts thereof
may be adm nistered orally. Oral adm nistration may involve

swal | owi ngWOS808M3x36 t he conpound or salt enters the 5gRVIBRNHEEYRINal
tract, and/or buccal, lingual, or sublingual adm nistration by which

t he conpound or salt enters the bloodsstreamdirectly fromthe nouth.
Forrmul ati ons suitable for oral adm nistration include solid,

sem - s(d:s;tfés&@nﬂmmﬂ (ARDSY, @xacsnbahorasf ala\béya sypesoéactivity banseqrapt td elber

cont ai nj mul ti r. nano-parti cul at es, ers. lozenges

e L g oty and pirfiads RERss fiat B aSocadt Wi pyfbofity Bt

forms; filng) KreHtiass oﬁ@h@té%r 9P6, StersP, bﬁpﬁm@gbﬁ&wen patioks bronchitis

Further the co n‘ggund or salts of the Invention ca E@e adm ni st ered
el

as a sphatyis@rm f sglested diem theg@iodP copasiing ParUte REANGBEISsA<YENSI ons,
sol ‘rr',t' QA ngé%é#‘%%# B@grcléﬂtl'sxér'éé d%@n@ﬂf&“ﬂa@érf@%rdfﬁ:}‘ntﬁéecmh@bﬂﬂwﬂﬁls

fillers ca su for exa , fromagelatin or
hydr oxydoy bg;ncﬂmtshwfexmbuaBeﬁfa)at@rmongmtls:azqu:quqtl@er@r@ryé"t@ stapnylecocqusror

1Sexannl oo ML Sl SOk PRLYSLIMERRRGG! veol . propyl ene gl yol

msthyIC'3 sul tabre”orl d"Gne or nore emul si fying
agent s zuneH lohgsnjapeadidng agents. Liquid forrmulations may al so be

prepared by reconstJt tion of a

sachet. The®& éi}?‘fﬁﬂgﬂagtaﬁlﬁ NAAGNPE RS ﬁlgiﬁgy’s%{lqagﬁ(qg?@ﬁg%f '%‘{ﬂ %1"?0 be
use@ i hrbRciectdSis th39b\hérabel saéetdd Sofi ﬂ’@f@'bupgodﬁWﬁ@jhﬁ@n@uch as
t hose described in Expert Opinion in Ther?rgeutl c Patents,

981- 98dropghiestagis, sasquigkrchbiopgbiestasis, fusifo rbr?m'eétta%%s%@éaf rms
depend'ﬂ?@a&ﬂe&%lgo?ﬁs@@ b@é%lé@é{s@%g bpghchieRMsls é‘ﬁ‘d ﬂmcu%rtb?o%léﬁbﬂbt

% of the dosage m nore typlca romb5 welg )/0 to wei ght
% of the dogagehdramiodimentigicluden atusetafe @nru@ourtdaw %ajtsofgiéﬁaéfeeﬂeny

St ar on Ty BR LR e TESRURR, 4 nMdirpl fy EVahs PREGRES oF AHatiler

carizoxytwé hatiolazgl bupatbegemasis dapaticlias anmstruauveomrosf;tmvmmm airways

R
pr egel airidingstia, s:madsmb oBBIfuGREi piimehay thsease CEORDY, COPD Itreat includes

d|$|ntgqgrﬁant wi | nprise from1 weight %to 25 we %g
30pr ef eFUBNG br@rmltg Wétn@ﬂnary FIphysemy %@W@Wﬂe%@swaé 06%%‘&5&‘)@8@3 with
Bi nder scapg), W%%tﬁs HE cﬁe‘ﬁzbﬁ@?rntre\?é?gi%ﬁé bﬁ)gﬁé@éﬂbé hi@@a?@ol@sﬁ@ﬂbﬁt

formul ation. Suitable binders I ude mcrocrysta i ne cellul ose
gel 2t | redugapisatopotisieesssyndeorge Y BBDS) nexasedhation ®f sywene hyeerygastivity

W0 Joodrbsalec P sBld Hf63ab Thd SuRV R Pasy KL YoRRIGH KBheklragRe

Tabl et shypeyteabioo, ooadthina cdivdvhmeeue: tymyetiolagy) erqpatseggnesiso hyparticelar

dri.ed h d t h nd the | X ' I
ot 1 osesthiadnags 2 aBet o ath Ao B onbSEtng HPAB b Ry
di basi Cat@ﬁiccaslﬂﬁmﬁrm@p@ata@trmmélmdsm@rorﬁmllﬁmemateabsmnwmrm;¢ly
conprise surface active agents, such as sodium | aur SU|TI‘8PIEVS"9\H%'H

pol 36 orasib@agessantal afthaanirye agthmadniENic asinee 634
resent f
P JsRABARES, égflhéfg aéaﬁﬁa Ea TRy 150ERIota o, esbalial dethtzbo

wei ght and glidants maﬁ nprise fromO0.2 weight %
to 1 weininowy ordhapparenixtiuse, ncrraatcwuesa%t 8@, thélplessﬂtraat%mahysematous

| ubri Caé‘étﬁm%?&%%%eﬂﬁ‘@u“&%" éﬁﬁﬁ%?&f&é& intAkEd Yihma, cold air induced asthma,

occupational asthma, infective asthma caused by bacteriél, fungal, protozoal, or viral
30 infection, non-allergic asthma, incipient asthma, wheezy infant syndrome and

bronchiolytis.



10 stearate, zinc stearate, sodiumstearyl fumarate, and m xtures of
magnesi um stearate wth sodium | auryl sul phate. Lubricants generally
conpri se fWORN@/@B3%ei ght % to 10 wei ght " Yo, preferablRCHIBRHBO0349
wei ght %to 3 weight % of the tablet. Q her possible

i ngredients include anti-oxidants, cokpurants, flavouring agents,
preservatives and taste-maski ng agents. 15Exenplary tablets contain

up to about TR@%resard.inendoh aluideslDmathighdf t%attmg@muﬂarﬁﬁlamngdﬂbte%
bi nder, from about 0 wei ght % to ahout, 8 i diluent

t
about ZORHIgRIN g:SUbieChERTIPTIEI0Y REMHBteHNg %m@r@a%ﬁ%@ CWW&&S&BM“G

0. 25 wejgdint Waveptighout 10 wei ght % | ubricant. Solid
formul at1 ons r?or oral admnistration may be fornulated to be

i mredi at e 20hedresenioaNenition indudessemeiind ofiteapting|ceadibions sueh as psthena,
| ncl Ud%%ﬂﬁ!aﬁtye%ﬂan%g{o?y Bg\get ?Q%%s%e% efrﬁ&r’dé' 8lsl9ea§g %a—?&%trﬁsh opnd

pr oSr a ease or mul at’i ons for
t he purdepsesiof, ntahmpatﬁ%emhneplaarmjeimSn;mbléunla stidsSsiBacteonicNeveitis, or

6, 106, 8 4 De th t abl, | qaqi.

i oh erbraC oSt o SRR T 2 st EERFaBIAPE AR PG Ry R
found Iﬁb&?ﬁ%m@ualcﬁ@buﬁem@b@w@eﬁtmne 25(2), 1-14, by Verma
et al (2001 Dose ranges for oral

I | ud
EONELID DR . WL AR - e
Adrggni %ubféck e8mpRdi hg RTINS tQEhéﬁ.'nﬁjéct%f cdrhlsoadwfgam th&pretlenp be

adm nistered directfy into thé blood stream into nuscle, or into an
i nt er nanventigan. Exanple 2 could be administered into the bl ood

stream Sui ﬁf@u%%%%ﬁrf?% .@%fgﬁe%aa &‘E’S‘Hu?'aﬁ difibl R éﬂqcuhﬂ%matory

i ntravenous, I AT AArteria éritoneal, Int
intr av&mgasemraducmg'\mflﬁw ,emm VBRI Do hecdibe ipatnfiduaed hr al ,

i nt t | 1 1 oo i,

SUbeat dreaneo i BTREN B oartiBbp BN bR TisoPhETRAL Lo ARSI oF | e
nefef$| e rﬁéLtﬁmbEﬂdi E@thﬂﬂ@%@ﬁ@rﬁ‘ht i8) ;rlstﬂtﬁlﬁj’t I@m? , stiffeeds of thedeint apdasd:amag avitthin

i nfusi on techni ques. Parentera ons . ar ueous

Lol uti ghe Jain SRS SR R OB ngb B MBS, e B3HG ERetis
and buf ﬁﬁlbﬁgmﬁ&? %%mﬁéﬁ@é MR patledn Bf P &éeés@o%§?fé%lm sheliiatoifl @fthritis

sone a | catl ons be nore suitab formul ated as a sterile
non- aqueyhevesinid @cwrée, waawdai féﬂﬂe‘fU@ﬁrW'WOB@ payees phresdssiom withewt

W th a sultabhe,\y féﬂo‘?l&?rc?%'%g?@?d@i—:@%é '\@mch?)ﬁ sIBWES r%@erRheumatmd

The preparation o ornmul dtions er steri condi tions,

f or2cexaarpiritis ma;bgtah;m;dldehhyswtth omgnyremts Iwnmmyg rdleaasbaighe shaw tire. rMOFe
st andar h al to.t he
oo St RS pr GO s g Mot Orbalh e ttanibabRis g
salts tdwirﬁefncpmﬁ J(blﬂtstd'iﬁb(ﬂh%ﬁfﬁ'saiﬂﬂ@@ bodly piiectet eT\aically) ilI[EISDmEil joBys ine

i ncreased by the usg ri atﬁ forrru atj.on technl ﬁ'jlf‘ d
Lo oot sobats Geshagts. T8 Phblsaibane: Al ahuar bEsmRitRed ok TofSye
par ent ef ﬂheq\q{@eglaﬁ hg;gé on may be fornmul at ed to be i medi ate and/or
nodi fi ed rel ease fied rel ease formul ati ons include del ayed-,

sus?@ai ned-, Fain sssociatedwitrohesmatoit artpetieis tipigalht Wafﬂﬁ@%plﬁa@t@%@nt
Thus Cg;pa?é?ug%uaﬁ er{%?s béW?i%h%%é?WaH&r%a‘?fﬂH'n@ 88 oﬁuﬁ@ﬁgedm RtPpal

as a s m-so xot ropic Tiquid adm ni ation as
an i npltanhelclsyﬂel;mhe prisdnagdameID[b beUmdeaffeawel lmeeshearanm“fwre, ggusing pain

conpound. ExaI es,, of suc% formul ati ons include drug-coated stents
and senf® %\1"? 9 KhfedowWEER9Pons conpri sing drug- 1 oaded

pol y(dl - I actTie gregbiciabésiorcindut £k Methvd opEpaitigedermatitis in a subject
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alginate. Generally, the disintegrant will comprise from 1 weight % to 25 weight %,
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Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural
and synthetic gums, polyvinyipyrrolidone, pregelatinised starch, hydroxypropyl celiulose
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Syn. 1%&ace?ﬁaselwdr%&@ecif%%t%landln E2 receptor EP4 subtype (Prostanoid EP4
receptor); Mitogen-activated protein kinase kinase 3 (MAP2K3), MMP-12
(metalloelastase); OX40 receptor; Non specific human ubiquitin ligase; Sulfonylurea

15 receptor (SUR1 (pancreatic) and SUR2 (cardiac/smooth muscle)); Coagulation factor X
(Stuart factor); MAP kinase activated protein kinase 2 (MAPKAPK-2); IgE heavy chain
constant region; Dopamine D2 + SHT2A receptors; 5-hydroxytryptamine 4 receptor
(5HT4); Type-1 angiotensin !l receptor (AT1); Cytochrome P450 3A4; T-cell cyclophilin
(cyclophilin A); Neuromedin K receptor (NKR / NK-3 receptor); Leukotriene B4 receptor;

20  Brutons tyrosine kinase (BTK); Mitogen-activated protein kinase kinase 6 (MAP2K6);
endoglin; M1/D2/5HT2; Sodium Dependent Noradrenaline transporter + Dopamine D4
receptor; Mitogen-activated protein kinase kinase 4 (MAP2K4); Heat shock protein
Hsp90 A/B; Histidine decarboxylase; solute carrier family 22 (organic cation transporter),
member 5 (SLC22A5); CSK tyrosine kinase; Prolyl endopeptidase; Cysteinyl leukotriene

25 receptor (CYSLT1); Nuclear receptor NURR1 (Immediate-early response protein NOT),
Toll-like receptor 3; Proteinase activated receptor 2 {(PAR-2); Prostacyclin receptor
{prostanoid IP receptor); Serine (or cysteine) proteinase inhibitor, clade F (alpha-2
antiplasmin, pigment epithelium derived factor), member 1; Pituitary adenylate cyclase
activating polypeptide type i receptor (PACAP-R-1); Tumor necrosis factor (ligand)

30  superfamily, member 10; C-MAF (short form); Acetylcholinesterase (ACHE); Alpha
adrenergic receptor (Non-specific); GABA A Receptor Bz binding; Lysosphingolipid
receptor EDG-1; Mucosal addressin celi adhesion molecule-1 (MAdCam); alpha-1L
adrenergic receptor; Hepatocyte growth factor receptor (MET Proto-oncogene tyrosine
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Kinase); Muscarinic acetylchaline receptor M3; MEK1; Insulin receptor; GABA receptor
(A + B; Non-specific); Phosphatidylinositol 3-kinase catalytic subunit gamma (PI3 kinase
gamma); Bone morphogenetic protein 2 (BMPZ2); SKY tyrosine protein kinase receptior
(TYRO3) (RSE); discoidin demain receptor family, member 2 (DDR2); KV Voltage-gated
potassium channel (Non-specific); Sphingosine kinase (Non-specific}; High affinity nerve
growth factor receptor (TRK-A); Carbonic Anhydrases (all); Thrombopoietin receptor;
Vascular endothelial growth factor C; angiotensinogen; ATP-binding cassette, sub-
family B (MDR/TAP), member 1 (ABCB1) (Multidrug resistance P-glycoprotein (MDR1);
Mitogen-activated protein kinase kinase 7 (MAP2K7); Muscarinic acetyicholine receptor
M1; HIV Reverse transcriptase; PDESA (cGMP-binding, cGMP-specific
phosphodiesterase 5A / HSPDESA); Alpha adrenergic receptor (Non-specific);
Lipoprotein-associated coagulation inhibitor; Carboxypeptidase B2 (TAFI);
Cholinesterase (Non-specific); B2 bradykinin receptor (BK2); Aldose reductase;
Coagulation factor XI (Plasma thromboplastin antecedent); Serine/threonine protein
kinase P78; Methionine aminopeptidase 2; Soluble guanylate cyclase (Non-specific);
Ribosomal protein S6 kinase; Metabotropic glutamate receptor 1; Non-receptor tyrosine-
protein kinase TYK2; Metabotropic glutamate receptor (Non-specific); Vascular
endothelial growth factor receptor 3 (VEGFR-3 / FLT4); Mitogen-activated protein kinase
13 (MAPK13 / P38 delta); Fibroblast activation protein (seprase); Corlicotropin releasing
factor receptor 1 (CRF1); Mitogen-activated protein kinase 11 (MAPK11 / P38 beta);
Complement component 5; FL cytokine receptor (FLT3); AMPA receptor (Glutamate
receptors 1-4); Nerve growth factor receptor; Acyl-CoA A: cholesterol acyltransferase 1
(ACAT1); Frizzled-like receptor smoothened homolog (SMO); G-protein-coupled
receptor BONZO {STRL33, CXCR®6).; IKCa proteins; TGF-beta recepior type Il (TGFR-
2); HIV-vif protein; 5-hydroxytryptamine 2B receptor (SHT2B); Fatty acid binding protein
{Non-specific); Toil-like receptor 7 (TLR7}; Ghrelin; CD36 antigen (collagen type |
receptor, thrombospondin receptior); Mitogen-activated protein kinase kinase kinase 3
(MAP3K3 / MEKK3); FMLP-related receptor | (FMLP-RI); Sphingosine kinase SPHKT;
Histidyl-tRNA synthetase; Mitogen-activated protein kinase 9 (MAPK®? / JNK2); P2X
receptor {(Non-specific); Casein kinase | (Non-specific); Sulfotransferases (non specific);
Nuclear receptor ROR-alpha-1; Catechol O-methyliransferase (COMT), Monoamine
oxidase A (MAOA); Gamma-glutamyl hydrolase; Protein kinase C alpha type (PKC-
alpha); Mitogen-activated protein kinase 12 (MAPK12 / ERKE / P38 gamma);
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(5 - 4o BENED RS HeF T enarlcTRaR Bl popsiaion aentits (36RP)fype
cH3 ** 1receptor; Cyclin-dependent kinase 4 (CDK4); Alpha- 1A adrenergic receptor; P2Y12

10  platelet ADP receptor; Mitogen-activated protein kinase kinase kinase 5 (MAP3K5)
(MEKKS5); regulator of G-protein signalling 2; Interleukin-1 receptor-associated kinase
(IRAK); Inorganic pyrophosphatase (ppase); ITK/TSK tyrosine kinase; RAR gamma;
AXL tyrosine protein kinase (UFO, GAS6 receptor}, Activin receptor-like kinase 1 (ALK-
1); Runt-related transcription factor 2; AMP deaminase (Non-specific); CCR8 chemokine

15  receptor; CCR11 chemokine receptor; Nociceptin receptor; Insulin-like growth factor |
receptor; P2Y Receptor (Non-specific); Protein kinase C theta type (NPKC-theta); DNA-
methyltransferase non-specific; Phosphorylase Kinase (Non-specific); C3A
anaphylatoxin chemotactic receptor (C3AR); sphingosine kinase 2 (SPHK2); Casein
kinase 1l non-specific; Phosphoglycerate kinase 1; UDP-Gal:beatGlcNAc beta 1,4-

20 galactosyliransferase 2 (B4GALT2); sapiens solute carrier family 7 (cationic amino acid
transporter, y+ system), member 5 (SLC7A5); MMP-17 (MT-MMP 4); Casein kinase |
alpha chain (CK 1I); Growth arrest specific 6 (GAS6), MAP kinase activated protein
kinase 3 (MAPKAPK-3); Mitogen and stress-activated protein kinase-1 (MSK1);
Prostaglandin D2 synthase (21kD, brain); Pancreatic K+ channel (Non-specific); TGF-

25  beta receptor type | (TGFR-1 / Activin receptor-like kinase 5 / ALK-5); Cyclin-dependent
kinase 2 (CDK2); ACAT (ACAT Enzymes 1 and 2; Non-specific); Delta-type opioid
receptor (DOR-1); 5-hydroxytryptamine 6 receptor (5HT6); 5-hydroxytryptamine 1A
receptor (SHT1A); 5HT1 receptor (Non-specific); Growth hormone receptor; PDE7
(Phosphodiesterase 7; Non-specific); IgE receptor (R1 and R2; Non-specific); Cyclin-

30 dependent kinase 1 (CDK1); Farnesyl-protein transferase complex; Prostaglandin D2
receptor (prostancid DP receptor); Complement C1S component; Histone deacetylase
5; dickkopf homolog 1 precursor; P2X purinoceptor 4 (P2X4}; Lectin-like oxidized LDL
receptor (LOX-1); Epoxide hydrolase 2 (trans-styrene oxide hydrolase) (soluble epoxide
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and tenperature anal'ysi's on an ectivity

(typi calunseceoxib upibig m@geswsﬁ@mmémoﬂh’rmm l’lydr@tsr):hoﬂdﬂ,a)wumplnm&)n
was fil ed throu ta yst and the tol uen
o1 ut | off A SHEEEr dRiospaghe SolsiBie thrRoRs SlnsP e hiB. romsht
m . Wi é@d AalbLiphiak; SéHsterbidal ahtiidfdvin dw*@gs aBmosyedct é§a§@hntl on
20heat ed tg 60 C,. untjl clear. Upon C00 the resulting lid

tit?e cHRS , fAlyntsab foutbRfeny fepQRInieH: f"la!pf » BRPZTE68C, g?r”Qn%CE? pphen;

Ihanz t f&&ﬁo%ﬁes?éa&é’ V“inl%)tors](ﬁdﬂ\@ sﬁ.:%ﬁ%s"@‘l‘éen%lﬁﬁa letaﬁlgéﬂdé BSch as

6. 56-6. g@a(mmpnqu wgah;almsan@lo(cal anae/sﬂ'letgs Hzlch @Hbe;.\zocp@me AJqualgegs
(cm 4 ( (cm 3H, CH2, CHH),

2.63 (?Opﬁ' El?_@b , “@"@m%fmﬁfﬁﬁ%ﬁ}ﬂg%x 4-CH2), 1.57 (cm 1H,
CHH).; 13CNBrhEBEIs othe) typks hf Combéinds aﬁ@%la%seéaﬁc@mpom that d&=30b&,
537%0 ’ 3%32979 73;:@1 Zn%tg)neswﬁ%%%clozrggo@d%%g S%Its ofjhe presel% mventloh 1n(9u§é
2008/ 0937:98¥%id4, 32O RPARMEMAves; benzodiazepines; Histamine H, antagonists having a

sedative action; sedatives; skeletal muscle relaxants; N-methyl-D-aspartic acid (NMDA)

receptor antagonists; alpha-adrenergics; fricyclic antidepressants; anticonvulsants such



38 Preparation 5: (413S, 8aR) - net hyl

4f 3- benzy1l- 7- oxo- 40, 5, 6, 7, 8, 8a, 9, 10-

oct ahydr oplvenagstoasmse- 2- car boxyl at e 0 The (48S, 8aR) -praBYd08/000249
48- benzyl-7,7- (1, 2- et hyl enedi oxy)-43,5,6,7,8,8a,9,10- 5

oct ahydr ophenant hr ene- 2- car boxyl ate (150 g, 382 nmrndl, which may be
prepared as described in Preparation was di ssolved in

di chl orareshiane, (A0, BLhviiihie) &(a%g. Fsks, ﬁﬁucﬁ%ﬁ’@%’(\dst RIKSS o M09

fol |l owe y tri uoroace via drop funnel
over 3nagnrigs; myacarinid alntagomh@ naummm*t\anﬂ@rcatametq@@g@wsm

our s. g iite SR R G Fuesol B Sl aPuMTEA BRI p08 bRl °

9% ( ar esmtpgorisistsjcls war 5-00 gt £5-Hl,, ahd&-Haymcepice petapepats tobdlirerdic

fresh and trjfluoroacetic acid (31 ni added. The
e B O S S N e e e Ry
conti m{ﬂmlum 2 hnd 9@n§tsarsterdtmﬁaémaeé umtoe@wseﬁrbﬁn@rmr@nm@e
was washed A) aqueaqus sodi um bi car bonat e

m ) ano(nafqp@wnw@ﬁ Weﬂah@ﬁ@m@dwb@strea@@m@omoﬁ%@&@r &Sbr%@w4
f 0 I

oom 7. %%“,OW?‘B?%*%% HRAEERRRG Mo SR beldloxcls IR AERMtc S _

5 70 HzoxidayntBases(i@s) jﬁ&blmrﬁzpcnaﬁ S-[3-[gbingispei)ammogethylin- 2H) ,

1 ' ; AT - methyl
26 benzyo%néépﬁted %?g, [%R?} g)gé‘nrg[ﬁ?g,étf}%ﬁz?‘,4-§o§&\.?lcﬂ%ﬁéﬂ S-2-{(1-
1) SR By oaraa G022 i O
7. bend) AT ARGl & NEPETaAcS, 25 5% Sha: B bRaR DAL TR s Ssthiazolyl)-
car bOX}%Lﬂ{/Iﬁhlb sazwora ﬁg&amﬁé@rbmﬁn& RQ%P&@W@—@ rsirebgstSbed in

Preparation di_.ssal ved i chl oronet hane was chilled to -50C. The

sol ut i dﬁ'%@h’ﬁ tyil DWCHT%Ch@rQ@eWQ@W%HaﬁﬂRQrﬁTﬁm"lﬂTﬂT[ﬁzu@}"Pr@é a sol ut| on
in JHF n?nuisr ethg jf SRR %}-maﬂaﬁ.ﬂaw ﬂgfrqm%sg@%rﬁmoa@hwroxy 1-(

terrper ure c orotri net yI5|I
added oi@zoyd bﬂtyillﬂnlehﬁv(lrtﬂhowrmihwb 3myad@@ca@onrtnlgh2 [ R3§e- &@mlngﬂt

d Th f bout 2

Lgur !sna}rq}gJ @h’en zg "Iﬂi)'ﬁgcgyl %Rm@ ?I)C%ba,@? %&wﬁ%ﬂ%umﬁg&n%m‘af Fﬂori de
(340 mc;hl@’oBénzmdaram)o)aﬁhgl]pméd\gﬂthummnm%mrpommmi|r@, and the reaction

t ' . Al t h d.wth | ut i on.
The. 1 ec e VR s 2l BREl R e Iy LR, e o 4 O
I ndzctﬁ at @p4g @Eﬂdgﬂnﬁétﬁ@&bH s Na[l @tuqa- ettﬁwtﬁﬁ-d(r&ethgl w?s.mamiem 5-@)yfidin-1-
reaction m xture and gorous stirring and a
room tey&pé»eavliﬁteyl}am@obpa@wllﬂav@?hnggzw anwc{? %af? Hﬂg‘ W’E@ chiprg2-

3 t 9,
S156 of “CroRERGRIRER S SHE Hw}ﬁﬂﬁﬁﬁiﬂgémw’d@'#gﬁ'#’@@p%uct
-y

lH NVR ZMaE)isis aypmasmcs bigheayl-4ymettpy é%xcmoxyjemomani 7.09 (m

3|—|) , g “é/& O?%]ntahs;c, ?Df glﬁ@?ﬁ% %E%XY§Q%§8 éb!térgta%d%_;ill}lﬁ%haﬁné%lc(o%ers

(4135, 7R, 8aRyombinhlibnsl@itb enmpbuddg br saltsemfztme pxe;s)ephmwphtwryalsmyr)@lﬂde

gt ;i ;Bu@o%%r Y h%ls%c_hll%ngc’:%g?’ 8 p?l%hgg%)rog%% ﬁ(ﬁlgl%o upro en htrraerﬂ dgl &35&0%%[
48- benzwc?cehzdpm@—aép{rw bélbb@f@mkﬂédokrwmoﬁae@hamﬁ & Sth&PNSAIDs;
oct ahydr ophenant hr ene- 2- car boxy | at e (5 ; 11.9 mol , which nmay be

pr epar e@tw@prwﬁm@wcﬁtwﬁcwlcmdspr@ﬁww epflsglesiive paragonjn rauptake
mol ) V\ﬁﬂh%ltmﬁﬁgenzgﬁﬂ gﬁtl rQé%QE@dFPé@%ﬁnﬁ@%é%mﬁénﬁ@'n%ﬂhptyllne

t enperature osp ram dite (
30 doxepin, fluoxetine, sertraline, and paroxetme muscle refaxants such as

cyclobenzaprine; sleeping aids such as zolpidem.
Combinations with compounds or salts of the present invention also include

analgesics such as acetominophen, naproxen sodium, ibuprofen, tramadel, aspirin,



25 25.1 mvol ) was added and the m xture was stirred until the
reaction was conpleted (1 hour). The m xture was chilled to OC and
30% hydr ogwo 2pmreesesdle (10 nL) was added. The reacti on wag/BtoosH@®A49
until the oxidation was conpleted (30 minutes). The aqueous phase was
separated fromthe organi c phase. TheO% gani ¢ phase was washed wth
WO 2008/ 093236PCT/ 1132008/ 000249 40 10% sodi um neta-bisulfite (50

Concon PP RUPRETA, MBS A AR NSRS s 1o on

chr omat algﬁrapmam dmgisE{l?Zﬁ\MHWB) suEt g mliasaﬂaemarwsnetﬂibteemte; taoréchdieroids;

d 94O bt I |, that
comoun S r AL L A Ol BB SR e R ERS Ehho.
iH§S3 é gg ( nmor&bI)n,atlanQEﬂtB SHomnd81d) salls 63hé (rbresblﬁ) mv%nt’fén chlLﬁje(tﬁplcal
7.0887. &%I?ﬁte@IIIS Rl & a&@'ﬂIéIﬁSUfbﬁﬁ c(aIIc'ppr%%P afﬁjra @rIQB'&ﬁHPI'B‘PIdﬁ(" e
di benzylitd iR, A@&érﬁtamé@ suth é%?é@ﬁ‘étlr? éﬁd?tdzaﬁitmé IQ;YcIHéIIéaébI propibhate;

yhcar bam)yl) -2-(trifluoromethyl) - 10a- oct ahydr ophenant
hr en- 2- 1€ fmmptméath@mmheyqlwsnemmwwm I%Hd immune-modulating drugs

413-b

(o111 oS pidfaef e RS RAHEY A Indiiment with sfotothersiy, ingiuding

ate (7 Qscgalemilma\&ﬁlmm(psmﬂalm‘fﬂ\#ﬁprwm)dpam@ laarrmw-dandpﬂtranolehB'(MVB)
2- d_t oget her_j

F ot 10ny ebi 2Rt E8itatom gL inera BtilRe be tBed uM iR B sk of the

lithi urrprtese(\tmvmtdmyérsi thel 9farsntentioned ebmbmadond.uran (24 ni; 24.4

mol ) was added, whil e 'ntainin the te rature bel ow 10
T vas COPPIBORS MG ORARHPDE OF Sal o i o ooyt e e Sy NRaIDs

reacti ogydH %4 é'é&emTrI&h@hXhé';ﬁr%xé\@%@i&H ?&Ip%*eﬁotr%ébolehw Hin 26t &b,

The organi c extract was washed water. The organi ¢ phase was
dried W@lﬁemWMuedmgmglruﬁﬂg@pft@petemias emeﬁpr@r@pnwhe crude

Progict vas @y, rIaﬁEIq.%V\zntﬁ'do u%'s éﬁ*@#tﬂ@ %&%ﬁtﬁﬁ@f}g el d)

acetate in héxanes uri ed t| e conpoun
was obt angigesies sachyas Iaowo mphmt ngpnoken aediusrdtephyfenatramatiel, Bgpirin,

251 e oD Rk B, igonds B8 hndendy B>

4H) , 6. difsalazitd) masabmite) bﬂb&laz@eﬂénd?olk@la(zme Sdfticosteds? .pr&driisone;

%(2)(1)8”)95‘;@%196% @26‘%@737 76 cg aPazath]ig?)fne mercgptopuIII)]e TIIII?D
(4138, 7&0@@@%%&53@%%%&%@%%%&@ isthB¥bmte] shdcykiysborife; antibiotics

(trifluoronmethyl)-413,5 8, 8a, 9, 10- oct ah%/dro henant hr ene- 2- car boxa
mde  seghes (r@ggmﬂazglgpgnq@pmlpxacm anti-diarrheals such as loperamide; laxatives;
46- benzy ( fo t )

oct ahydr%r%]gIrIbaIéIp rués érI:IIacljr ony g?eé‘u}éh@ SAIﬁch:gésztlgeIII% gﬁtgﬁncrir%e!eggve
pr epar eaer@mmmtaj-@d nhibitPrse e exeimpie amtldeamels@nmmas pinitipiylies,( 2. 71

g; 25.1. ' I I

B s ri HEPRASPT AT RNEE: kR, AR st hadne pefoslhs dbstBnigne
addesl ategase@ide such that the tenperature was maintai ned bel ow 35C.
10 There was,_a m | d exot ndaslld reci I, € t he
2dai 11 on.  THEoRPRUEHS OO S BrSseRhinves A2t dth 2
addi ti opng %hﬁ%bé%ﬁﬁ’gdmgt was added to the m xture. There was a mld
exotherm and _the soli1d dissolved. Ethyl acetate (50 nL) was added to

the i xture Pitatie axamplies qfodiridhergpgutitoaogntewhisintaeg begtsedrin ggmpination
t d
F enpved M CHOMULRASES drthe BREARrbimei08, BIHRAYSCBIF (10T hiniors

( 2360 nLpr Hdisoxigenabé adthetingtproteirhdrliA®®) antagonists, leukotriene antagonists
(LTRAs) including antagonists of LTB.4, LTC4, LTDy, and LTE., histamine receptor

antagonists including H1 and H3 antagonists, o4- and o-adrenoceptor agonist

vasoconstrictor sympathomimetic agents for decongestant use, muscarinic M3 receptor



pressure fromthe organi c phase. The m xture was cool ed to anbient
tenperature. The m xture was filtered and the solid was washed with

t ol uene (2wbiemap326ol | owed by heptane (2 tines). The sddBwasomeioed
in a vacuum oven at 70C. The title conmpound of the present exanple
(10 g) was obtained as a beige solid. JH NVR (DVBO) 6 ppm 20 1.32
(m 1H), 1.82 (m 4H), 2.10 (m 4H), 2741 (s, 3H), 2.68 (d, 1H), 3.08

(30 g s3r hbnpifed bloni PpEoR b oBLPLES, ok LAl ot

(dd, 1Hphib&os] theophilkpe, soduEN@rmhengcateZ‘ROAfaShlbltors both non-selective and
R - Ao Betib 2o AR RIS AR B i clvcocortostrgids
g: Bgﬁ; Sriﬂ@ﬁodﬂbl@é!mmbﬁdley\@cﬁ@%Qﬂ&%@@hb@ﬂ%hﬂ@@@%rﬁﬁ% Theagonists,

( 2R MaSnglodiRg-laag-Beiing A2 agpnistsyadhgsipy mateaainjibiarpnswying BLA-4
trifl | 3

hosphoiSgEngK. ki 8, 2of fbeleqdy Boanbal dheRbsnaDERu 8ot

Pr epar ahhibitofs) ofwaatnellrsstallomdtelalseﬁﬂmwmnﬂ tth)(klrﬂﬂ NH;) NKs ZnpaiiKadicepioon

o lagone e brhates i Thirs cedmaehy 2 eaply bgaiils TS of Tre

react i ofirokinaké etfbnﬂpddhdé&ﬂ(at(?éctbh&jdmﬁmh@wbtdes lm%emmgbais@s NSt b RO
The m xture was filtered through a pad of Celite Fresh cat al yst

(1.9 g)th@d%F@d@@ww @ 1KH 10k BWSade@éqrsrﬁfpvt@hIn@@lqrrﬁéllng pathiwvays such

o xt ur e pel PGP e RRIOHOR, B8RS Rt R ot AR 1 ke ucoor

concent arai-eesive, arhrbamtltﬁﬁlm by d| stillation and not by using a rotary

mxtur o was ‘cstafo iohehEbht ioriRraedifbdiadiionarual ki e e

and t hecsabinddwaighed with nmethanol. The solid was dried in a vacuum

oven at 70C, The caqnpound, of .t he resent exa ; 75% yi el d)
ometopt A AtROR SIS MRS M3 PeP Ao HRIS, EDEATHIONIR: 08 ar oo 0%

%H4’£'N(R §l , t:czoi%elrégdsg%deri'd&ne ,2§9ece§>t&8afgﬁlst§®2 I_gg%n%s 2m§8uléf3rs at) .

6. 50 (dethinQ)SlgnBII!BQ p@thwwa)such BSsYR. l@mqenpr MKOVIBI'@QBF(@QQHI&E hJRAs
748 (Al M oftaddhiéidde 1 3, L o 337bdcndibe, 9 96 (s, 1H). 20 1.

Bl OLOd NG descti pt| ons, the conparators
are tricycl mccmajmgmdm ;ﬁ:&eentengentlom@(ﬂﬁawrﬁﬁﬂﬂaalts'ﬂﬁm@'mspiicm eandalso

co ar at or 0 wer e pre d at, Pfi Pr edni sol gne., used
o"B oo pembFB e sl RhsRRiee Shhasudiaes gheoRdRpaRods it

|—0U| S) reddcedBRta side | leﬁects mcludmg prednlsone prednlsolone flunisolide,

(48S, 7S, 8aR) - 48- benzy1-7- r ox

yOnet hyﬂr@mqoéor@ %C‘ittian'fiﬁu%@%?y?@%ﬁ?[’@lﬂ@r@'@”@t%b%?s@”ﬂ? JetieaspPatophen

ant hren
5008, oZSBIgHRR, MRAAE, diflthéittielditng flroat! it %H%égn%tfg'@é& s

I( 413S, 7rm,oaiam)dr?te; paszatinifV 3 reeegiaorantggonataer antz:l@mmerglqﬁmrﬂs(wm(chrag in
met hyl )4
navithg eRECYBI IPsaRor ey e S BRUERIRH BRIRRE ol gy GoRE, At e

(413S, 7ﬁgt&nﬁ)m4ﬁ@ﬂm:1m|lraﬁunydaltmsubh (agom’fobwnpwordlda Benghyepine, and
(3,3,3-trifluoropropyl)-413, 8a, 9, 10- oct ahg/ Inc:IBhenanEhrene 2-C

ar boxaniSRNZERRG: RGPE REORISIS: éWh@S l,qr\gcﬁﬁtme@2 agonist ding salmeterol
formoterol, QAB-149 and CHF-4226.

30 F. Use in the Preparation of a Composition or Medicament
In one embodiment, the present invention comprises methods for the preparation
of a composition or medicament comprising the compounds or salis of the present
invention for use in treating condition mediated by glucocorticoid receptor activity.



10Conparator Dis

(40S, 7R, 8ccR) - 413- benzyl- 7- hydr oxy- N- (4- net hyl pyri di n-3-y1)-7-
(trifluorowetzbgslopsdd3, 5, 6, 7, 8, 8a, 9, 10- oct ahydr ophenant hricanezdds/embiroxa
m de, having the follow ng structure: Conparator E is
(413S, 7R, 8aS) - 413- benzyl- 7- hydr oxy- N- (.2- met hyl pyri di n-3-y1) - 10-
150x0-7-(trifluoronethyl)-4f3,5,6,7,8,8a,9, 10- oct ahydr ophenant hr ene- 2

-car boxam d } ; 1 : :
2008/ 953535 AR Bt %@6@%{’% meﬁﬁw%ﬁg@egttﬁ?uéeioé one ormore

( 4f 3S, 7RBRGRINKER)-selig-ab Srezgresentlioventiondn dxeprepaeation of a composition or a
phenant tpaleleit G aderhialon. RATG o derflp clnBgn Ry gAY ©r ©

Conpar atlemdBtissAlzheimer’s disedsenparator H i s

(413S, 7R, 8aR)- 413- benzy1-7- (difl uor hyl)-7- hydroxy- N-( 2-

ot 1 pyr i o thesBiFepThoaag 5 HITThe it af g Gheta foPeHRds ok sl
xan de, th@gﬁfbé@tl&d&@ioﬁ gbd srabaGtish o lddhfosition or a reaRaMhefor krelaing one
(413S, 7R, 8aS) - 413- benzyl- 7- hydr oxy- N- ( 2- net hyl pyri di n- 3-y1) - 7-

(trifl udrBREs egndiionsxiadailedrindhe MethededfrdPophenant hr ene- 2- car boxami de

, having the follow ng structure: 15 WO

2008/ 093236PCT/ 1B2008/ 000249 45 Conparator J is
(413S, 78, SuRenmas- benzyl - N- (2, 4- di et hyl pyri m di n-5-y1) - 7-

i - Soblhu iRl ity iy 58, Bt L OP B
i s (2R lasSrdtédRn- fee ipenagal -syn(e2icneeherery randi ax@erigrtal ipaosedlyes-detailed
(L0 URSREL ) ke B B B JLPBHCBAT Y B suneve
solvents which may be readily selected by one skilled in the art of organic synthesis,
said suitable solvents generally being any solvent which is substantially nonreactive with

15 the starting materials (reactants), the intermediates, or products at the temperatures at
which the reactions are carried out. A given reaction may be carried out in one solvent
or a mixture of more than one solvent. Depending on the particular reaction step,
suitable solvents for a particular reaction step may be selected.

Preparation of compounds of the invention can involve the protection and

20 deprotection of various chemical groups. The need for protection and deprotection, and
the selection of appropriate protecting groups can be readily determined by one skilled
in the art. The chemistry of protecting groups can be found, for example, in T.W. Greene
and P.G.M. Wuts, Profective Groups in Organic Synthesis, 3rd. Ed., Wiley & Sons, Inc.,
New York (1999), which is incorporated herein by reference in its entirety.

25 Reactions can be monitored according to any suitable method known in the art.
For example, product formation can be monitored by spectroscopic means, such as
nuclear magnetic resonance spectroscopy (e.g., 'H or 1?’C) infrared spectroscopy,
spectrophotometry (e.g., UV-visible), or mass spectrometry, or by chromatography such
as high performance liquid chromatography (HPLC) or thin layer chromatography.

30 The starting materials used herein are either commercially availabie or may be
prepared by routine synthetic methods.

The general synthetic schemes are presented for purposes of illustration and are
not intended to be limiting.



10 Conversion of Exanple 2 into Exanple 1 The Caco-2 cell
nonol ayer is an in vitro tissue culture nodel of the intestinal
epi t hel i uMVOPABLA3Be| | s are of human col onic origi n andPdIdBie8/000249
pol arized, fully differentiated enterocytes in 2-3 weeks. Once
differentiated, these cells have tightsyg unctions and express vari ous
bi ochem cal processes such as active efflux transporters 15i ncl udi ng
P-gl ycoprotein (P-gp). Wth this nS@HEMEtAis possible to determ ne
t he apparent perneability (Papp) of a conmpound across the polarized
Caco-2 cell nonol Qypgr An A->B Assay is perfor med with Caco-2 ceII

nonol ayers gb%: caaposnd Papp om£0 Chabmiinet 0 B chgabgy!
This Papp i sen? a?t—n—vg—ﬁl—-*um @ ) (b .w
conpoundstT asport acr os$2Prt'G4Ei Bal ¥pi tHel i um'tWAE B be”20%een
during intedtinal absorption. Bxanple 2 did not si gni fA@ant |y

traverse a Caco-2 cell nonolayer (A->B, Papp = 1.15e.4 cnfsec),
wher eas application of Exanp 2 to the api cal conmpd nt resulted

in a significant elevation o pl in both the & al and
basol ateral conpartnents. WO 200 3286PCT11 B2008/ 000249 46 The
Qhosphorx at| anple 2

data indicates a nmed@ni sm i
to Exanple 1 via Tenfpape-bodnd:Aa l?fln '@ ated in the
intestinal epithelia, fol I'%fwed by absorptl on of anpl g 1 across the
Caco-2 cell nonol ayer (A-43, PaPp = 37.5e-6 cmisec). 5 Pal dosi ng of
Exanple 2 (30 and 200 ny/ in portal vein-cannul
in the detection of Exanp| but not Exanple 2,
pl asma sanpl e$,QVeh,a fou time periond. These™ke
the occurrence®ofyintestinal fl r S{ PPRS d/)l ysis of
Exanpl e 1 and sel®ctive i 5 &l Abso n of Efamny
2 denonstrates epbanced % LAty Sand 'IBr]E(fH nsi ¢_ghssol U
results in an inproved or al absorption profi e i*h rats viai ncr eased
exposure (1.61 pghr/nmL [vs. @:46 pghr/nL for Exanple 1] p.rand Cnax
(0.59 pg/nmL [vs. 0.13 pg/nL for Exanple 1]), as well as decreased
tinme to Cmax (0.8 hr [vs. 1.5 hr for Exafpfe 1]) in dogs. The
bi oavail ability of Exanple 2 was inproved . .eonpared with Exanple 1 in
rats 15 (F = 59% for Exanple 2; F = 17%f yple 1). I N VITRO DATA
Nanme GRFP 1Cso (nM IL-6 ICs1oM(HnSI\/(b)
20ly

The 1(R)-Benzyl-5-bromo-9(S)-hydro-10{R)-hydroxy-10(R)-methyl-
tricyclo[7.3.1 0% trideca-2,4,6-trien-13-one of Formula A-8 was prepared using the
protocol described in Scheme A, which is generally disclosed in WO 00/66522. Ph
depicts Phenyl. Bn depicts Benzyl. Compound A-1 can be purchased (for example,

10 VOUS and Riverside; CAS No. 4133-35-1). Compound A-2 can be prepared as
described in Org. Syn. 1971, 51, 109-112. '

SCHEME B

P g m o “
A-8 B-3

3. CH3/DMF



IL-6 % Inhibition TNFa 1Cso (nM TNFa % I nhibition Exanple 1 HCL salt
1.31 .400 76.9 92.1 (28.8)3 77.1 (62r Exanple 1 free base .360 86.1

Exanpl e 2 w9.20sed36 60 (17)2 60.2 (80)2  Conparator A pcr/ims2008/000249

32

———————
H», Pd/C
Toluenef 0
n-butanol

N?
Lithium bistrimethylsitylamide
toluene

The (4BS,7R,8uR)-43-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
5  (trifluoromethyi)-4b,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxamide was

prepared as described in Scheme B.

SCHEME C

1) 5-methyltetrazole, DCM
2) Hy0;

10

5-amino-2,68-dimethyl-1,3-pyrimidine
LiHMDS, THF
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The (2R,4aS,10a.R)-4o-benzyl-7-((2-methylpyridin-3-yl)carbamoy!)-2-
(trifluoromethyl)-1,2,3,4,40.,9,10,10a-octahydrophenanthren-2-yl dihydrogen phosphate
of C-3 was prepared as described in Scheme C. Bn depicts benzyl.

5 SCHEMED

N,'H,>_

I
NN

CH,Cl,

10
The (2R,40.5,10aR)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethyl}-1,2,3,4,41,9,10,10c-octahydrophenanthren-2-yi dihydrogen phosphate
of C-3 was prepared as described in Scheme D. Bn depicts benzyl. Ph depicts phenyl.
15 SCHEME E

o Ny NMe
/

N-P, .
0

Ph  TFA/CH,Cl




. Conparator F 1.9 7 83.3 Conparator G 2.13 2.1 80.1 Conparator H
8.03 4.3 64.9 Conmparator | 9.12 2.8 67.5 Conmparator J 4.58 291

WO 2008/093236 PCT/IB2008/600249

34

o]
O-B-—OBH
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2) Filtration
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N7 4) Filtration N
I/ o 5) H,O/ Filtration I/

Chromatography

\
"/C Fi QOBn

The (2R,4a.S,100.R)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-(trifluoromethyl)-
1,2,3,4,4¢,9,10,10u-octahydrophenanthren-2-y! dihydrogen phosphate of C-3 was
prepared as described in Scheme E. Bn depicts benzyl. Ph depicts phenyi.

5
H. PREPARATIONS AND EXAMPLES
Starting Material A-8 is 1(R)-Benzyl-5-bromo-9(S)-hydro-10(R)-hydroxy-10{R)-
methyl-tricyclo]7.3.1.0%"trideca-2,4,6-trien-13-one as depicted by the following formula:
S
9 OH
CHa
Br
10

Preparation 1: (S)-4a-benzyl-7-bromo-2-ethoxy-3,4,4c,9-tetrahydrophenanthrene

I O _CHs
oSN

Starting Material A-8 (450 g; 1.17 moles) was dissolved in ethanol (4.5 L) at ambient
15 temperature. 21% sodium ethoxide in ethanol (44 mL; 0.12 moles) was added and the
mixture was heated to reflux for three hours. Once the Starting Material A-8 was
consumed, the reaction mixture was chilled to -25°C. Acetyl chloride (250 mL; 3.51
moles) was slowly added to the mixture while the temperature was maintained near -
25°C. After the addition was complete, the mixture was warmed to 0°C and held there

20 until the intermediate enone was consumed. The mixture was slurry at this point. 21%
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1

10  Preparation 2: (S)-4a-benzyl-7-bromo-2,2-(1,2-ethylenedioxy)-1,2,3,4,40,9-

O O’>
(T

The (S)-4a-benzyl-7-bromo-2-ethoxy-3,4,4a,9-tetrahydrophenanthrene (1270 g; 3.2
moles; 85 area %, which may be prepared as described in Preparation 1} was dissolved
15  intoluene (6.45 L). The ethylene glycol (898 mL; 16.1 moles) and p-toluenesulfonic

hexahydrophenanthrene

acid (6.1 g; 0.03 moles) were added and the reaction heated to reflux. Solvent (1 L)
was distilled from the mixture and replaced with fresh toluene (1 L). This distillation
process was repeated twice more. More p-toluenesuifonic acid (6.1 g) was added each
time fresh toluene was added. During the reaction, two intermediates (detected by LC)

20 were formed as the substrate was converted into product. The end point of the reaction
was an equilibrium point between the two intermediates and the product. Once the
endpoint was reached, the mixture was cooled to ambient temperature. The mixture
was washed with 0.5 M NaOH (2 L). The phases separated quickly and both were dark
with a small rag layer. The mixture was washed with water (2 L). The phases

25  separated very slowly. The mixture was dried by azeotropic distillation. Methanol (4 L)
was added to the mixture and solvent (4 L} was distilled from the mixture. The methanol
addition and solvent distillation were repeated twice more. Methanol was added to the
mixture_ and precipitation occurred a few minutes later. More methanol (4 L) was added
to the mixture and then brought to reflux. After 30 minutes, the mixture was cooled to
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Preparation 5: (4BS,8aR)-methyl 4B8-benzyl-7-ox0-483,5,6,7,8,80,9,10-

octahydrophenanthrene-2-carboxylate

The (4pS,8aR)-methyl 43-benzyl-7,7-(1,2-ethylenedioxy)-43.5,6,7,8,8¢,9,10-

. 5 octahydrophenanthrene-2-carboxylate (150 g, 382 mmdl, which may be prepared as
described in Preparation 4) was dissolved in dichloromethane (630 ml). Water (270 ml)
was added with stirring followed by trifluoroacetic acid (73 m). 1150 mmol) via drop
funnel over 30 minutes, maintaining the internal temperature below 30°C. After the
addition was complete, the reaction was heated at 40°C for 2 hours. In process check

10 indicated incomplete reaction with around 9% (area percent) staiting material. The
layers were separated and fresh water (270 ml) and trifluoroacetic acid (31 mi) was
added. The reaction mixture was heated at 40°C for 1 hour. This process was
continued until the starting material was consumed. The organic phase was washed
with 5% aqueous sodium bicarbonate (300 mi), water (300 m!) and dried over MgSQOy4

15 and concentrated to dryness to give 126.4 g of the title compound (representing a 95%
yield). '"H NMR (DMSOQ) & ppm: 7.70 (s, 1H), 7.37 (d, J=8.4 Hz, 1H), 7.11 (m, 3H), 6.6
(d, J= 5.70 Hz, 2H), 6.45 (d, J=8.4 Hz, 1H), 3.80 (s, 3H), 3.80 (m, 2H}, 3.04-1.48 (m,
11H).

20 Preparation 6: (4BS,7R,8aR)-methyl 4B8-benzyl-7-hydroxy-7-{trifluoromethyl)-
4B,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxylate
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The (4BS,8a.R)-methyl 4B-benzyl-7-0x0-4B,5,6,7,8,8,9,10-octahydrophenanthrene-2-
carboxylate (118g, 0.339 mole, which may be prepared as described in Preparation 5)
dissolved in dichloromethane was chilled to -50°C. The solution became turbid. 1.0 M
Tetrabutylammonium fluoride a solution in THF (3.4 ml, 0.003 mol) was added with no
appreciable temperature change. Trifluorotrimethylsilane (79 ml, 0.51 mol) was added
over 20 minutes with a ¢olor change to bright orange to light red in color. The reaction
mixture was held at -50 °C for about 2 hours and then allowed to warm to 0 °C.
Tetrabutylammonium fluoride (340 ml, 0.34 moles) was added very slowly at 0 °C, to the
reaction mixture over 45 minuies. An exotherm was observed with gas evolution. The
reaction mixture was stirred 10 minutes and HPLC analysis indicated complete
desilylialation. Water (1 L) was added to the reaction mixture and with vigorous stirring
and allowed to warm to room temperature. The organic layer was washed with water (1
L). The organic layer was concentrated and chromatographed to produce 72 g, 51% of
the title compound, with an additional 32 g of impure product. H NMR (DMSO) & ppm:
7.70 (s, 1H), 7.37 (d, J=8.1 Hz, 1H), 7.09 (m, 3H), 6.5 (dd, J=1.2, 6.6 Hz, 2H), 6.38 (d,
J=8.4 Hz, 1H), 3.80 (s, 3H), 3.80 {m, 2H), 3.09-1.21 (m, 13H).

Preparation 7: (4BS,7R,8aR)-methyl 4B-benzyl-7-(bis(benzyloxy}phosphoryloxy)-7-
(trifluoromethyl)-43,5,6,7,8,80,2,10-octahydrophenanthrene-2-carboxylate

C-1

The (4BS,7R,8a.R)-methy! 43-benzyl-7-hydroxy-7-(trifluoromethyl}-48,5,6,7,8,8,9,10-
octahydrophenanthrene-2-carboxylate (5.0 g; 11.9 mmol, which may be prepared as in
Preparation 6) and 5-methyltetrazole (3.6 ¢; 43.0 mmol) were mixed together in
dichloromethane (50 mL) at ambient temperature. Dibenzylphosphoramidite (8.3 mL,;
25.1 mmol) was added and the mixture was stirred until the reaction was completed (1
hour). The mixture was chilled to 0°C and 30% hydrogen peroxide (10 mL) was added.
The reaction was stirred until the oxidation was completed (30 minutes). The aqueous

phase was separated from the organic phase. The organic phase was washed with
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10% sodium meta-bisulfite (50 mL). The organic phase was dried with anhydrous

magnesium sulfate and concentrated. The crude product was purified by silica gel

chromatography with 15% ethyl acetate in hexanes. The purified title compound (8.41

0; 94% vyield) was obtained as a colorless oil that contained 6% ethyl acetate by weight.
5 'HNMR (DMSO): & 1.31 ({t, 1H), 1.63-1.92 (m, 3H), 2.05-2.35 (m, 3H), 2.63 (d, 1H),

2.75-3.16 (m, 4H), 3.80 (s, 3H), 5.13 (m, 4H), 6.43 (d, 1H), 6.49 (m, 2H), 7.04-7.17 (m,

3H), 7.33-7.42 (m, 12H), 7.71 {d, 1H).

Preparation 8: dibenzyl (2R,40.8,10aR}-4a-benzyl-7-((2-methylpyridin-3-
10 ylcarbamoyl)-2-(trifluoromethyl)-1,2,3,4,4c,9,10,10a-octahydrophenanthren-2-yl
phosphate

The (4BS,7R,8aR}-methyl 43-benzyi-7-(bis(benzyloxy)phosphorytoxy)-7-
(trifluoromethyl)-4p,5,6,7,8,8,9,10-octahydrophenanthrene-2-carboxylate (7.9 g; 11.6

15 mmol, which may be prepared as in Preparation 7) and 3-amino-2-picoline (1.3 g; 12.2
mmol) were mixed together in tetrahydrofuran (80 mL} and chilled to 0°C. The 1 M
solution of lithium bis(trimethylsilyl}amide in tetrahydrofuran (24 mL; 24.4 mmol) was
added while maintaining the temperature below 10°C. The mixture was stirred for 30
minutes. Water (50 mL) was added to the reaction mixture. The mixture was extracted

20  with ethyl acetate. The organic exiract was washed with water. The organic phase was
dried with anhydrous magnesium sulfate and concentrated. The crude product was
purified by silica gel chromatography with 70% ethyl acetate in hexanes. The purified
title compound (6.79 g; 68% yield) was obtained as a yellow gum that contained 6%
ethyl acetate by weight. 'H NMR (DMSO): & 1.33 (t, 1H), 1.66-1.93 (m, 3H), 2.08-2.34

25  (m, 3H), 2.41 (s, 3H), 2.68 (d, 1H), 2.76-3.19 (m, 4H}, 5.14 (m, 4H), 6.47 (d, 1H), 6.56
(m, 2H), 7.07-7.19 (m, 3H), 7.20-7.53 (m, 12H), 7.71 (d, 1H), 7.76 (s, 1H), 8.32 (d, 1H),
9.93 (s, 1H).
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Exampie 1: (4BS,7R,8aR)-4B-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-4p3,5,6,7,8,80,9,10-octahydrophenanthrene-2-carboxamide

D .
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The (4BS,7R,8aR)-methyl 4p-benzyl-7-hydroxy-7-(trifluoromethyi)-4,5,6,7,8,8¢,9,10-
octahydrophenanthrene-2-carboxylate (10 g; 23.9 mmol, which may be prepared as
described in Preparation 8), and 3-amino-2-picoline (2.71 g; 25.1 mmol) were dissolved
in toluene {200 mL). The 1M lithium bis(trimethylsilyl)amide in tetrahydrofuran (74.1 mL;
74.1 mmol) was added at a rate such that the temperature was maintained below 35°C.
There was a mild exotherm and a solid precipitated during the addition. The mixture
was held an additional 30 minutes after the addition. Water (250 mL) was added to the
mixture. There was a mild exotherm and the solid dissolved. Ethyl acetate (50 mL) was
added to the mixiure to ensure the product did not precipitate. Stirring was stopped to
allow the phases to separate. The agueous phase was removed. The organic phase
was washed with water (250 mL). Solvent (230 mL) was distilled at atmospheric
pressure from the organic phase. The mixture was cooled to ambient temperature.
The mixture was filtered and the solid was washed with toluene (2 times) followed by
heptane (2 times). The solid was dried in a vacuum oven at 70°C. The title compound
of the present example (10 g) was obtained as a beige solid. "H NMR (DMSO) & ppm:
1.32 (m, 1H), 1.82 {m, 4H), 2.10 {m, 4H), 2.41 (s, 3H), 2.68 (d, 1H), 3.08 (m, 3H), 6.00
(s, 1H), 6.43 (d, 1H), 6.59 (m, 2H), 7.12 (m, 3H), 7.25 (dd, 1H), 7.44 (dd, 1H), 7.71 (dd,
1H), 7.75 (d, 1H), 8.31 (dd, 1H), 9.91 (s, 1H).

Example 2: (2R,40S,10aR)-4o-benzyl-7-((2-methylpyridin-3-yljcarbamoyi)-2-
{trifluoromethyl)-1,2,3,4,4¢,9,10,10c-0ctahydrophenanthren-2-yl dihydrogen
phosphate
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The dibenzyl (2R,40.S,10a.R)-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyl)-2-
(trifluoromethy!}-1,2,3,4,40,9,10,10a-octahydrophenanthren-2-yl phosphate (6 g; 7.9
mmol, which may be prepared as described in Preparation 8) was dissolved in methanol

5 (120 mL). 5% palladium on carbon {63% water} (1.3 g; 0.4 mmol) was added to the
mixture. The mixture was treated with hydrogen (50 psi) at room temperature. The
reaction stalled with 12% of the monobenzylic intermediate remaining. The mixture was
filtered through a pad of Celite®. Fresh catalyst (1.3 g) was added to the solution and
resubmitted to the hydrogenation conditions. Once the reaction was completed, the

10  mixture was filtered through a pad of Celite®. The solution was concentrated to about
60 mL by distillation and not by using a rotary evaporator. During the distillation a white
solid precipitated. The mixture was cooled to ambient temperature. The mixture was
filtered and the solid washed with methanol. The sclid was dried in a vacuum oven at
70°C. The compound of the present example (3.38 g; 75% yield) was obtained as a

15 white solid and had an LC purity of 98 area %. 'H NMR (DMSQ): 8 1.33 (t, 1H), 1.69-
1.98 (m, 3H), 2.07-2.29 (m, 3H), 2.42 (s, 3H), 2.61-2.80 (m, 2H), 2.93-3.19 (m, 3H), 3.30
(d, 1H), 8.50 (d, 1H), 6.64 (m, 2H), 7.08-7.20 (m, 3H), 7.29 (dd, 1H), 7.48 (dd, 1H), 7.75
(dd, 2H), 8.33 (dd, 1H), 9.96 (s, 1H).

20 |. BIOLOGICAL DATA
For the following descriptions, the comparators are tricyclic compounds {(see e.g.,

WQ 2000/66522). The example and comparators compounds were prepared at Pfizer.
Prednisolone was used as a clinically relevant comparator (P-6004; Sigma-Aldrich, St.
Louis).

25 Comparator A is (4BS,78,8aR)-48-benzyl-7-hydroxy-N-({2-methylpyridin-3-
yl)methy!)-7-(3,3,3-trifluoropropyl)-43,5,6,7,8,8a,9,10-octahydrophenanthrene-2-
carboxamide, having the following structure:
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Comparator B is (4pS,7R,8aR)-4B8-benzyl-N-(3,5-dimethylpyrazin-2-yl)-7-hydroxy-
7-(trifluoromethyl)-48,5,6,7,8,8¢,9,10-octahydrophenanthrene-2-carboxamide, having

the following structure:

5
Comparator C is (4pS,7S,8aR)-4B-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl}-7-
(3,3,3-trifluoropropyl)-43,5,6,7,8,8c,9,10-octahydrophenanthrene-2-carboxamide, having
the following structure:
_N
|
10 Comparator D is (4BS,7R,8a.R)-4p-benzyl-7-hydroxy-N-(4-methylpyridin-3-yl)-7-

(trifluoromethy!)-4B,5,6,7,8,80.,,9,10-octahydrophenanthrene-2-carboxamide, having the

following structure:

Comparator E is (4BS,7R,8a.S)-4B-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-10-
15 oxo-7-(trifluoromethyl)-4p,5,6,7,8,8¢.,9,10-octahydrophenanthrene-2-carboxamide,

having the following structure:



Suppressi on (ED80 dose) Ostegcal cin Suppression (EDB0 dose) Exanple 1
free base 0.4 1.5 0.46 1.82 2.91 >10 Conparator A 60 37
Conpar at or wig 280893250 1. 64 2.91 2. 39 PCT/IB2008/000249
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Comparator F is (4BS,7R,8uR,10R)-4p-benzyl-7,10-dihydroxy-N-(2-
methylpyridin-3-yl)-7-(trifluoromethyi)-4p,5,6,7,8,8¢.,9,10-octahydrophenanthrene-2-

carboxamide, having the following structure:

Comparator G is:

N

Comparator H is (4BS,7R,8aR)-4p-benzyl-7-(difluoromethyl)-7-hydroxy-N-(2-
methylpyridin-3-yl)-43,5,6,7,8,8¢.,9, 10-octahydrophenanthrene-2-carboxamide, having

10 the following structure:

Comparator | is (4pS,7R,8uS)-4p-benzyl-7-hydroxy-N-(2-methylpyridin-3-yl)-7-
(trifluoromethyl)-48,5,6,7,8,8a-hexahydrophenanthrene-2-carboxamide, having the

following structure:
H
o H N CF;

15



>10 Conparator C 2.0 >10 0.27 1:33 1.01 2.84 Conparator D 1.47 >20
1.18 3.06 Conparator E 0.5 2.6 0.14 1.18 0.17 1.71 Conparator F >10
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Comparator J is (4BS,7S,8uR)-4B-benzyl-N-(2,4-dimethylpyrimidin-5-yl)-7-
hydroxy-7-(3,3,3-trifluoropropyl)-48,5,6,7,8,81,9,10-octahydrophenanthrene-2-

carboxamide, having the following structure:

O

CH; N

Comparator K is (2R,4a.S,10aR}-4a-benzyl-7-((2-methylpyridin-3-yl)carbamoyt)-2-
{trifluoromethyl)-1,2,3,4,4¢,9,10,10a-octahydrophenanthren-2-yl isobutyl carbonate,

having the following structure;

Conversion of Example 2 into Example 1

The Caco-2 cell monolayer is an in vitro tissue culture model of the intestinal
epithelium. These cells are of human colonic origin and become polarized, fully
differentiated enterocytes in 2-3 weeks. Once differentiated, these cells have tight
junctions and express various biochemical processes such as active efflux transporters
including P-glycoprotein (P-gp). With this model, it is possible to determine the apparent
permeability (Papp) of @ compound across the polarized Caco-2 cell monolayer.

An A—B Assay is performed with Caco-2 ¢ell monolayers io determine
compound Pgpp from A chamber fo B chamber. This Py, is representative of luminal
(gut) to serosal {blood) compound transport across intestinal epithelium that may be
seen during intestinal absorption.

Example 2 did not significantly traverse a Caco-2 cell monolayer (A—B, Papp=
1.15e® cm/sec), whereas application of Example 2 to the apical compartment resulted in

a significant elevation of Example 1 in both the apical and basolateral compartments.
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The data indicates a mechanism involving dephosphorylation of Example 2 fo Example
1 via membrane-bound alkaline phosphatases located in the intestinal epithelia,
followed by absorption of Example 1 across the Caco-2 cell monolayer (A—B, Pagp =
37.58® cm/sec). .

Oral dosing of Example 2 (30 and 200 mg/kg) in portal vein-cannulated rats
resulied in the detection of Example 1, but not Example 2, in portal vein plasma samples
over a four-hour time period. These results indicated the occurrence of intestinal first-
pass hydrolysis of Example 2 fo Example 1 and selective intestinal absorption of
Example 1.

Example 2 demonstrates enhanced solubility and intrinsic dissolution, which
results in an improved oral absorption profile in rats via increased exposure (1.61
ugehr/mL [vs. 0.46 pgrhr/mL for Example 1]) and Cpax (0.59 pg/mL [vs. 0.13 ug/mL for
Example 11), as well as decreased time to Cmax (0.8 hr [vs. 1.5 hr for Example 1]) in
dogs. The bioavailability of Example 2 was improved compared with Example 1 in rats
(F = 59% for Example 2; F = 17% for Example 1).

IN VITRO DATA
Name G;Ié;P 1 IL-6 % l:l.-ﬁ i Tlgjoa o TN.Fb(}.
(W) s0 (NM) | % Inhibition (nM) % Inhibition
Example THEL 1 131 400 76.9 921 (28.8) | 77.1 (62)°
Example 1 free 360 86.1
base
Example 2 79.0 (42)° | 60 (17)° 60.2 (80)°
Comparator A 7.10 >36.4 59.9 >1000 35
Comparator B 0.35 4 75.8 '
Comparator C 1.22 1.1 82.6
Comparator D 2.06 1.3 79.8
Comparator E 1.18 1.1 79.7
Comparator F 1.9 7 83.3
Comparator G 2.13 2.4 80.1
Comparator H 8.03 4.3 64.9
Comparator | 9.12 2.8 67.5
Comparator J 4,58 291 55
Comparator K 895
Prednisolone 0.526 4.2 (4.6)° | 102 (100 | 14.9 (15.6)° 100

? indicates additional results that were found.
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day 34 and continued throu ere
conpar e Ddyvere guligreddn Kﬁ@h@@cfégggnewum with penicillin-streptomycin (10 U/mL) and

15 10% heat-inactivated fetal bovine serum (all from Invitrogen, Grand Island, NY). A549
cells were plated at a density of 30,000 cells/well in 98-well plates and incubated
overnight at 37°C and with 5% CO,. The cells were serum-starved by replacing the
growth medium with serum-free Kaighn's F-12K medium with penicillin-streptomycin (10
U/mL) and, again, incubating overnight at 37°C and with 5% CO,. On the third day, the

20 medium was replaced with fresh serum-free medium and the cells were incubated with
or without compound (vehicle was DMSO at 0.1% maximum concentration) for
approximately 1 hour and then stimulated with 1 ng/mL recombinant human IL-18 (R&D
Systems, Minneapolis, MN) for 20 hours at 37°C and with 5% CO,. Cell supernatants
were collected for determination of IL-6 levels using MSD (Meso Scale Discovery,

25  Gaithersburg, MD) 96-well Single Spot plates as per the manufacturer's instructions.
Plates were read with an MSD Sector imager 6000. Prednisolone (1 uM) was used as a
maximal inhibitor and defined the 100% inhibition control. Vehicle was used to define
the 0% inhibition control. Percent inhibition for each compound concentration, relative
to these controls, was calculated using Excel (Microsoft, Redmond, WA). IC50 values

30  were generated using GraFit 5.0 data analysis software (Erithacus Software Ltd.,
Surrey, UK).

TNFa ICsq and % Inhibition

Human U837 pre-monocytic cells {American Type Culture Collection, Rockville,
MD} were cultured in RPM! 1640 with glutamine (2 mM), penicillin-streptomycin (10
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out | i ergiN) standard curve using a four parameter logistics model by Magellan 411 data
analysis software (Tecan, Durham, NC). Prednisolone (1 uM) was used as a maximal
inhibitor and defined the 100% inhibition control. Vehicle was used to define the 0%
inhibition control. Percent inhibition for each concentration of compound, relative to

25 these controls, was calculated using Excel (Microsoft, Redmond, WA). IC50 values

were generated using LabStats Fit Curve V4.R7.MO data analysis software (Pfizer
Sandwich Laboratories, UK and Tessella Support Services plc, Abingdon UK).

EX VIVO HUMAN WHOLE BLOOD
30 This study compares the inhibition of IL-1B, IFNy, IL-6, and TNFa production in ex
vivo LPS-stimulated human whole blood by the glucocorticoid receptor (GR) ligands

Comparator A, Example 1, and prednisolone.
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concentrations in the assay were 0.1% and 1.5%. The samples were gently triturated
twice to mix and replaced in the incubator. LPS stock (E. coli serotype 0111:B4, Sigma-

20  Aldrich), stored in aliquots of 100 ng/ml in RPMI at -20°C, was diluted 1/50 in RPMI to
make a working stock solution. After 60 minutes of incubation, 10 pl of the prepared
LPS working stock was added to the blood to a final concentration of 100 ng/ml, omitting
wells to be used as negative control. The samples were again gently triturated and the
plates incubated overnight for 22 hours. Following incubation, the blood was

25  centrifuged at 1500 x g for 5 minutes and the plasma removed to either freeze at —20°C
or assay for cytokine release.

IL-18, IFNy,IL-6, and TNFea. protein levels were measured using Meso Scale
assay kits (Meso Scale Discovery, Gaithersburg, MD). Reagents were allowed to come
to room temperature. Meso Scale plates were blocked with 30 pl of human

30 plasma/serum assay diluent with gentle shaking for 60 minutes at room temperature.
Plates were washed 3x with wash buffer (PBS, Invitrogen Corporation, with 0.05%
Tween-20, Sigma-Aldrich). Calibrators for standard curves were prepared in human

plasma/serum assay diluent as a 1/5 serial dilution to achieve final concentrations
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ranging from 50000 pg/ml to 3.2 pg/ml. Samples and calibrators were added at 20
ul/well, then incubated at room temperature with gentle shaking for 90 minutes. Plates
were again washed 3 times with wash buffer. Detection antibody was diluted in human
plasma/serum antibody diluent to 1 pg/ml and added to the plate at 20 ni/well. Plates
were incubated as before for 60 minutes and washed again. Read Buffer T (4x) was
diluted 1:1 with mqiH:0 to 2 times concentration and 150 ul added to each well. Plates
were analyzed on the SECTOR Imager 6000 (Meso Scale Discovery) to generate raw
signal values. "

-IL-18, IFNy, IL-8, and TNFo sample values were verified to be within the
calibrator standard curves. Individual values were compared to positive and negative
controls (vehicle treated blood with LPS and vehicle treated blood without LPS,
respectively) to generate % inhibition. Triplicate values were averaged for each donor.
The values for two donors were averaged (only one donor was used for IL-1B) and

graphed using 4-parameter fit curves in the GraFit 5.0.11 application.

Mean Values of Prednisolone Inhibition

Concentration IFNy TNFa IL-18 IL-6
(ni)
(% inhibition) (% inhibition) (% inhibition) (% inhibition)
1000 99.95181 93.85394 94.92022 62.08045
333.3333 00.7687 88.98186 92.93646 40.25956
111.1111 94.99872 62.38366 73.1561 11.68419
37.03704 63.51763 27.66996 37.74411 5.032463
12.34568 25.733 12.86882 33.55115 -0.41737
4.115226 5.164324 5.308603 20.98221 -0.23188
1.371742 10.85844 6.613491 15.1055 -0.94069
0.457247 4.925277 -0.525846 9.64873 2.220454
Mean Values of Example 1 Inhibition
Concentration (nM) IFNy TNFa IL-13 IL-6

(% inhibition) (% inhibition) (% inhibition) (% inhibition)

1000 78.72981 38.06288 53.51043 8.053268
333.3333 73.47381 36.04024 57.75726 2.1505
1111111 60.63503 27.35287 39.67173 0.943985
37.03704 51.01941 18.68644 38.24203 -0.82783
12.34568 26.70902 9.415215 21.54167 -0.36893
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i o B Vo B P b BRI Ao “The correctod or

wi t h predni sol one, cl'rnica

nor rral et A, v oottt > ety —0 v 6 .
15D SSO ﬂ‘f&’%ﬁ ( oC/ TNFa & Hiés ENO
Exarm gorlrp;r “= 0258 Qo Rhriibition WL IHiBlion O % inlbRBRG" (24 infibition)
3000 28.02163 -3.03631 16.37219 -1.97032
1000 16.52981 -5.43701 14.96801 -0.88954
333.3333 -6.31952 -4.61436 12.23526 -2.8341
111.1111 8.737671 -3.82374 8.59594 -3.49518
37.03704 -9.80677 -4.19291 17.27236 -3.52461
12.34568 10.016012 0.030908 22.84851 -1.12581
4.115226 -1.60672 -0.86051 22 01534 -4.3436
1.371742 18.09167 18.1316 31.97474 1.459164
5 INVIVO DATA
Therapeutic | Therapeutic TNFa TNFo Osteocalcin | Osteocalcin
Name mCIA mClA Suppression | Suppression | Suppression | Suppression
(EDso dOSQ) (EDao dose) (EDso dose) (EDao dOSE) (ED5Q dOSE) (EDao dOSG)
Er":embﬂze‘ 0.4 15 0.46 1.82 2.91 >10
Comp:\rator 60 37
Cf’m%arat"" 2.9 >10 1.64 2.91 2.39 >10
Cf’mfg“ra"or 2.0 >10 0.27 1.33 1.01 2.84
COmFg"a“’r 1.47 >20 1.18 3.06
C°mﬁ’§rat°r 0.5 2.6 0.14 1.18 0.17 1.71
Comﬁf“"at“r >10 >10 2.11 5.67 1.19 >10
C"mrg‘rator 0.6 3.0 2.90 3.33 1.12 7.27
Comﬁ’j‘ra"or 0.23 0.72 0.51 1.46
COmPf‘rat‘" 17.0 >20 0.73 5.45 520 >20
C°mef"at°‘ 3.0 >20 0.09 0.79 0.73 3.58
Prednisolone 1.1 5.5 0.90 210 1.00 6.80

Example 1 is a potent compound in disease models.



3.74 2.14 Conparator D 0.80 <0.15 Conparator E 1.21 -1.45 Conparator F
0.56 >1.76 Conparator G 0.39 2.18 Conparator H 2.22 2.03 Conparator |
7.12 >3. 67WORAHI98336r J 8. 11 4.53 Prednisolone 1.11 3. ZACT/EBrenspbe4d
Conparator |, Conparator J had a DI greater than 5 for OC TNFa
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Mouse Collagen-induced arthritis (mCIA)

Mouse Collagen-induced arthritis is @ commonly used chronic, preclinical model
of rheumatoid arthritis in which joint swelling and bone destruction occur foliowing
immunization with type H collagen. Reduction of disease incidence and severity has
been shown previously to be predictive of disease-modification and signs and symptoms
mitigation, respectively, in a clinical setting.

In the traditional mCIA model, male DBA/J mice were immunized with 50 ug chick
type |l collagen (cClI) in complete Freund's adjuvant and then boosted 21 days later
with 50 ug cCll in incomplete Freund’s adjuvant. Treatment with compounds was
initiated on the morning of the boost and continued for 56 days. The effectiveness of
treatment was measured by disease incidence (i.e., number of mice showing any sign of
disease) and disease severity, both of which were measured twice a week.

In the therapeutic mCIA model, induction of disease incidence and severity was
synchronized via LPS stimulation. Male DBA/J mice were immunized with 100 ug of
bovine type Il collagen (bCHi) on day 0. All mice received an intraperitoneal injection of
20 g of LPS on day 28 and disease was ailowed to develop through day 34. At day 34,
all mice had disease (incidence = 100%) with an average severity score of seven.
Dosing of compounds was initiated in the therapeutic mode on day 34 and continued
through day 49. Different treatments were compared by measuring the decrease in
incidence (i.e., resolution of disease) and the decrease in severity of paw swelling over

time.
Definition of mCIA severity scores (maximal score of 12/mouse)
Severity Score Definition
1 Any redness or swelling of digits or paw
2 Gross swelling of the whole paw or deformity
3 Ankylosis of joints

Example 1 had scores less than 2 for mCIA (EDgg) and less than 1 for mCIA (EDsop).

TNFa and Osteocalcin (OC) Suppression
The compounds were weighed and suspended in a vehicle of 0.5%
methylcellulose/0.025% tween 20 (Sigma-Aldrich, St. Louis, MO). Compound



(ED50). Exanple 1 and Conparator J had a DI greater than 4 for
OC/ | NFa (EDBO% WD 2008/ 093236PCT/ |1 B2008/ 000249 56 CORRECTED
DI SSOCI ATI ¥Q 208125236 EDSO and ED& BASED ON PREDNI SOLONE MNEFAB2@S/ 0TI,
(ED50) OC/ TNFa (ED8B0) Exanple 1 free base 5.70 >1.69 Conparator A
0.56 Conparator B 1.32 >1.06 Conparatsar C 3.37 0.66 Conparator D
0.73 <0.05 Conparator E 1.09 0.45 Conparator F 0.50

suspensions were homogenized using a Polytron PT-3100 tissue homogenizer fo create

a very fine suspension and were then sonicated for 10 minutes using a water bath
sonicator. Aliquots of each suspension were made for daily dosing af 0.2 ml/dose.
Swiss Webster female mice, 10-12 weeks old, 28-29 grams, (Taconic, Germantown,

5 NY)were used in accordance with the guidelines of the Institutional Animal Care and
Use Committee and in accordance with NiH guidelines on laboratory animal welfare.
Mice were acclimated in the Pfizer animal facility for three to seven days prior to being |
utilized in a study. Prednisolone and compounds were administered by oral gavage for
a total of 28 days. Each treatment group contained 5-10 mice. To establish a dosing

10 regimen for the studies, a pilot pharmacodynamic time course experiment was
conducted to quantify TNFa repression after a single EDgo dose. Compounds which
suppressed TNFa were dosed QD, while compounds which did not suppress TNFa
>50% out to 24h were dosed BID.

Body weights were measured on the first and last day of each experiment.

15  Blood samples were obtained after three weeks of dosing for a steady-state
pharmacokinetic (PK) analysis. To assess compound effects on LPS-induced TNF«,
all mice received an intraperitoneal injection of LPS (Salmonelia typhosa, L-7895;
Sigma-Aldrich, St. Louis,) 2.5 hr after the |ast dose on day 28. Mice were sacrificed 90
minutes afier LPS administration. Serum samples were gquantified for osteocalcin and

20  TNFco using the multiplex assays (Linco Research, Inc, St..Charles, MO; Luminex 100,
Austin, TX). Samples were diluted 1:20 and the assay was run according to
manufacturer's instructions. The osteocalcin standard was purchased separately
(Biomedical Technologies Inc., Stoughton, MA). Mice were fasted for 4 hours before
serum was collected for TNFa, and osteocalcin levels. For each experiment, outliers

25  were detected by calculating the number of standard deviations from the mean of the
group. If the value being examined was more than 2.5 standard deviations from the
mean, it was excluded from the rest of the calculations.

Percent inhibition values were then calculated for each mouse using the means
of the vehicle and 10 mg/kg prednisolone control groups. The individual mouse percent

30  inhibition values were fit to a four-parameter logistic model using the dose mean for
each group. Since all four parameters were estimated and the lower plateau was not
fixed at 0% and the upper plateau was not fixed at 100%, the EDsy and EDgo values



> 0.54 Conparator G 0.35 0.67 Conparator H 2.00 0.63 Conparator |
6.41 > 1. 13 Conparator J 7.31 1.40 Exanple 1, Conparator I,

Conpar at orW® &?8236orrected DI greater than 5 for 5 OGCEXB00ELHDHY
Exanple 1 had a corrected DI greater than 1.50 for OC/ TNFa ( ENO
EAUC50 AND EAUCeo Drug exposure,sadefined as drug pl asna
concentrations integrated over tinme (AUC), was used to nake

phar maceehercaiudated inyarsirgpars inyetsseatibpatied riosabla e arespbO&x agqpéldo 50%Dae
to theﬁs@ort .hfll f-lives.of prednisolone and Exanple 1 in the nouse,
AUC( 0- A4p Y RIIPeR ST 86 RPed for nore than 95% of the AUC(O-24 hr)

val ues. Due EDs,Rina@@Dy ol 8 tbged (intvigitd) 08guirat! 1 regult NE60%Aor80%

val ues were used to nake pharnacodynam ¢_conparisons. Prednj sol one
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EAUGBO the various endpoints using a four-parameter logistic fit. For compounds which were
tested multiple times, EDsp and EDgg values were obtained using four-parameter logistic
fits of the combined data from multiple experiments. For compounds which did not
achieve an 80% effect, the EDgp value is designated as >10 mg/kg or >20 mg/Kkg,
depending on the highest dose tested.

10
House dust mite model of asthma

Mice were treated with three doses of Example 1 (0.1, 1 and 10 mg/kg, p.o.,
b.i.d.) or prednisolone {0.1, 1 and 10 mg/kg, p.o., b.i.d.). Separate groups of animals
were treated with the respective vehicles, and no effect inflammatory cell influx into

15  house dust mite-induced BAL inflammatory cell influx was demonstrated.

Example 1 mitigated cell infiliration into BAL fluid dose-dependently. Evaluation
of BAL fluid cell types using flow cytometry showed significant reductions in eosinophils,
neutrophils, lymphocytes and T-cells. In comparison, prednisclone conferred similar
reductions in BAL fluid cell infiltration at similar doses (data not shown).

20

Example 1 | Total cells | Eosinophils | Neutrophils | Lymphocytes T-cells

(mgikg) (% (% (% (% inhibition) (%

inhibition) | inhibition) inhibition) inhibition)

0.1 22 42 29 34 39

1 72 97 97 94 88

10 83 99 100 97 96

DISSOCIATION INDEX

A dissociation index (Dl) was chosen as a measurement to quantify the
25 dissociation of compounds relative to that of prednisolone in terms of biomarkers of anti-
inflammatory efficacy and side-effects. Dissociation indices were calculated using

clinically relevant biomarkers that could be utilized in early clinical development. Serum



EAUC50 EAUCI 30 Serum TNFar 0.81 0.95 0.22 0.33 Serum osteocal«cin 0.56
1.60 1.30 4.20 Cortical bone formation rate (BFR) 0.09 0.60 0.27 1.55
Di sease i nWOS8M336raditi onal nClA) 0.25 0.60 0.04 0. 1BCTHBI§HE0249
severity (therapeutic nClA) 0.38 1.19
55
osteocalcin and LPS-induced serum TNFq. are accepted clinically as predictive for bone
formation and anti-inflammatory efficacy, respectively.
The dissociation index was based on the following tenets:
1) Dissociation required a dose-margin between biomarkers of inflammation and side-
5 effects and was defined by the formula:

Dl = Side-effect endpoint

Anti-inflammatory endpoint
For example: DI = psteocalcin supprepression (OC) EDsy (or EAUCs)
TNFe. supprepression (TNFa) EDgq (or EAUCs0).
10 2) The DI of a compound can be considered relative to that observed with prednisolone,

its clinical comparator. The corrected or normalized DI was defined as compound DI
divided by prednisolone DI.

15 DISSOCIATION INDEX (EDsp and EDgo)
NAME OC/TNFa. (EDsg) OC/TNFa (EDgo)

Example 1 free base 6.33 >5.49
Comparator A 0.62
Comparator B 1.48 >3.44
Comparator C 3.74 214
Comparator D 0.80 <0.15
Comparator E 1.21 1.45
Comparator F 0.56 >1.76
Comparator G 0.39 2.18
Comparator H 2.22 2.03
Comparator | 712 >3.67
Comparator J 8.11 4.53
Prednisolone 1.1 3.24

Example 1, Comparator |, Comparator J had a DI greater than 5 for OC/TNFa
(EDsp). Example 1 and Comparator J had a Di greater than 4 for OC/TNFc (EDgo).

20



0.09 0.19

WD 2008/ 093236PCT/ 1 132008/ 000249 57 Di ssoci ati on | ndex
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56

CORRECTED DISSQCIATION INDEX (EDs and EDg;) BASED ON PREDNISOLONE

Name OC/TNFo. (EDsg) OC/TNFa. (EDgo)
Example 1 free base 5.70 >1.69
Comparator A 0.56
Comparator B 1.32 >1.06
Comparator C 3.37 0.66
Comparator D 0.73 <0.05
Comparator E 1.09 0.45
Comparator F 0.50 >0.54
Comparator G 0.35 0.67
Comparator H 2.00 0.63
Comparator | 6.41 >1.13
Comparator J 7.31 1.40

Example 1, Comparator |, Comparator J had a corrected DI greater than 5 for
OC/TNFa. (EDsp). Example 1 had a corrected Di greater than 1.50 for OC/TNFa (EDg).

EAUCs; AND EAUC,

Drug exposure, defined as drug plasma concentrations integrated over time

(AUC), was used to make pharmacodynamic comparisons between prednisclone and

Example 1. Due to the short half-lives of prednisolone and Example 1 in the mouse,
AUC(0-4 hr) values accounted for more than 95% of the AUC(0-24 hr) values. Due to
blood volume sampling limitations in mice, AUC(0-4 hr) values were used to make

pharmacodynamic comparisons.

Prednisolone
(AUC 0-4 hr) (pg*hr/iml)

Example 1
(AUC 0-4 hr) (pg*hr/imL)

EAUCs EAUCg, EAUCs, EAUC,

Serum TNFa. 0.81 0.95 0.22 0.33

Serum osteocalcin 0.56 1.60 1.30 4,20

Cortical bone 0.09 0.60 0.27 1.55
formation rate (BFR)

Disease incidence 0.25 0.60 0.04 0.10

(traditional mCIA)

Disease severity 0.38 1.19 0.09 0.19

{therapeutic mCIA)




0.5 3.0 8.2 Corrected Dissociation Index OC TNFaa 8.4 7.5 BFR/
TNFaa 12.0 7.8 BFR/ disease incidence' 17.0 15.5 BFR/ di sease
severityb WORUB/PERE o Data conpared in mce in the samRCTBaeUs/004349
Dat a conpared across mice in different nodels using plasm exposure
to normalize. BFR, bone fornmation ratey S5EAUCS50 AND EAUCB0 DATA SET 2

Par anet er
Dissociation Index
OC/TNFo® 0.7 1.7 5.9 12.7
BFR/ TNFa? 0.1 0.6 1.2 4.7
BFR/disease 0.4 1.0 6.8 15.5
incidence®
BFR/disease 0.2 0.5 3.0 8.2
severity”
Corrected
Dissociation Index
OC/TNFa? 8.4 7.5
BFR/ TNFo&® 12.0 7.8
BFR/disease 17.0 15.5
incidence®
BFR/disease 15.0 16.4
severity?

# Data compared in mice in the same model.
® Data compared across mice in different models using plasma exposure fo normalize.
BFR, bone formation rate.

5 EAUC:s; AND EAUC: DATA SET 2
Parameter Example 1 Prednisolone

28-day repeat dose model EAUCse | EAUCH EAUCsq EAUCs
Serum TNFa 0.22 0.33 0.82 0.95
Serum osteocalcin (OC) 1.31 4.15 0.56 1.64
Cortical bone formation rate

(BFR) 0.35 1.76 0.10 0.66

Disease incidence (traditional _ _

mCIA) 0.10 0.50

Disease severity (therapeutic 0.09 0.19 0.38 119

mCIA)

Disease incidence (therapeutic 0.12 0.33 0.68 138

mCIA)

(%)lr)rected dissociation indices EAUCs, | EAUCss

OC / TNFa 8.6 7.4

BFR / TNFa 16.0 7.6

BFR / disease incidence 14.5 10.6

BFR / disease severity 13.0 15.5

Example 1 is a dissociated compound. Example 1 had a DI and a corrected D1 for

EAUCsq and EAUCg greater than 7 for OC/TNFa, BFR/TNFa, BFR/disease incidence,

and BFR/disease severity.
10



Exanpl e 1 Predni sol one 28-day repeat dose nodel EAU C50 EAU C80 EAU -
C50 EAU C80 Serum TNFa 0.22 0.33 0.82 0.95 Serum osteocal cin (0C)
1.31 4.15 WBW0809826  Cortical bone formati on rate (BFRET/AB28%/00074%
0.10 0.66 Disease incidence (traditional nCIA) - 0.10 - 0.50 Di sease
severity (therapeutic nClA) 58
Cortical Bone Histomorphometry to determine BFR
During the in-life portion of each study, mice received two intraperitoneal (i.p.)
injections (20 mg/kg, 100 mi/mouse) of calcein (C-0875; Sigma-Aldrich, St. Louis, MO)
on days 1 and 26 for bone histomorphometry measurements. Calcein incorporates into
5 the bone mineral and allows measurement of bone formation rate. Calcein was
dissolved in 2% sodium bicarbonate. During the tissue harvest, the left tibiae were
excised and cleaned for cortical histomorphometry measurements. After all skin and
muscle were removed, tibiae were placed in 70% ethanol (4°C) in the dark for a
minimum of 24 hours.

10 Ground transverse sections were used for histomarphometric analysis of cortical
bone. Bones were sectioned using a low-speed saw (Isomet, Buehler, Lake Bluff, IL)
equipped with a diamond wafer blade. The end of each tibia was removed proximal to
tibia-fibula synostosis and a 75 mm cross-section was cut. Using a roughened glass
plate and a cork, sections were ground to ~25 mm until transparent and all labels were

15 distinguishable under a fluorescent microscope. Sections were dehydrated using the
following solutions for a minimum of two minutes each: 1) 70% ethanol, 2) 95% ethanol,
3) 100% ethanol, 4) 50/50 ethanol/xylene, and 5) xylene (twice) (#534056; Sigma-
Aldrich, St. Louis, MO). Sections were mounted using Eukitt Quick Mounting Medium
(#03989, Sigma-Aldrich, St. Louis, MO) after which coverslip was applied. Using the

20  Osteomeasure Bone Analysis Program (Osteometrics, Inc., Decatur, Georgia), bone
formation rate was calculated by tracing the 1% and 3" fluorescent labels and the inner
and outer perimeter of the bone. Bone formation rate was calculated by the following
equation: (Inter-label width/Label interval) * (Labeled perimeter/Bone perimeter). At
least five samples were measured from each treatment group in each study.

25

30



0.09 0.19 0.38 1.19 Disease incidence (therapeutic nClA) 0.12 0. 33
0.68 1.38 Corrected dissociation indices (D) EAUCS50 EAU C80 oC /
TNFa 8.6 7WO220@RBPB6TNFa 16.0 7.6 BFR / disease inci dercIBLepSBHO0RE. 6

BFR / di sease severity 13.0
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We claim:
1. A compound of Formula 1

CHs

N
NT TN
S
5 wherein R’ is —H;
or salt thereof.

2. The compound of claim 1, wherein the compound is:

10 or salt thereof.

3. The compound of claim 1, wherein the compound is:

15 4. A hydrochloride salt of the compound of claim 1.



15.5 Exanple 1 is a dissociated conpound. Exanple 1 had a DI and a
corrected DI for EAUCH and EAUCB0 greater than 7 for OC TNFa,

BFR/ TNFa, BFR/ di sease incidence, and BFR/ di sease severity. WO

2008/ 093236PCT/ | B2008/ 000249 58 Cortical Bone Hi stonorphonetry to

det er ni ne BER2008/093236 i g the in-l1ife portion of eacH S{HHFMRe
received two intraperitoneal (i.p.) injections (20 ng/kg, 100

m / nouse) of calcein (0-0875; Sigma-Al 8ich, St. Louis, M) on days 1
and 26 for bone histonorphonetry measurenents. Cal cein incorporates
into 5 the bone m neral and all ows neasurenent of bone formation
rate. Cakcei ny Wasp8kissn cugising B SMpUmd i erik 9ttt tharebMddtaearrier,
ti ssue harvest, tﬁe left tibiae were excised and cl eaned for corti cal
hi st omor phonet ry nmeasurenents. After all skin and muscle were
renoved, gt i bi &¢iMRFSMBHREEmbhsiHPerRidNAg algiicbtartitdld iep@anth firr a

m ni mum of 24 hours. 10G ound transverse sections were used for

hi st onor peroRednd &f claimifyasisalt Beredr t i cal bone. Bones were secti oned
using a | owspeed saw (Il sonmet, Buehler, Lake Bluff, IL) equipped with

a dianond wafer blade. The end of each tibia was renoved proxinmal to
tibia-fiBul a Y& essmround @f Bomsiladm cr oss-section was cut. Using a

roughened gl ass plate and a cork, N ONS re ground to -25 mm
until transparent and all |abels b di gti ngui shabl e under a
fluorescent m croscope. Sections gehydmat ed using the foll ow ng
solutions for a mninumof two m nut d 1) 70% et hanol, 2) 95%

et hanol, 3) 100% et hanol, 4) 50/50 etla yTeéfe, and 5) xylene
(twi ce) (#534056; Sigma-Aldrich, : MD). Sections were

nmount ed using Eukitt Quekk Mounti W (#03989, Sigma-Aldrich,
St. Louis, M) after which dpver g appl i ed. Using the 20

Ost eoneasur e Bone Anal¥ys ro egonetrics, Inc., Decatur,
Georgi a), bone formatffon fjate Mas cal cul ated by tracing the 1st and
3rd fluorescent | abel d the’inner and outer pemy meter of the bone.
Bone formation rate,was cal culated by the follow ng equation:

. (Inter-1abel WisRRAL&D: i nterval )* (Label ed peri met er/ Bone
perimeter). A shgafbedt] iMehssmEmifestumsete nieiicintend fdr tienthempbutior eat ment

gr OUpd:gargtﬁgrhprgaﬁg@p%rgﬁinq%go&pgr:ldﬁfoglme%iatél 839 gt géjc%gﬁc%}cd r'égépwl al: 2

activity.

3. Use according to claim 7, wherein the condition is an inflammation related

condition.

g, Use according to claim 7, wherein the condition is selected from asthma,
dermatitis, inflammatory bowel disease, Alzheimer's disease, psychotic major
depression, neuropathy, transplant rejection, multiple sclerosis, chronic uveitis,_
and chronic obstructive pulmonary disease. '

10, Use according to claim 7, wherein the condition is theumatoid arthritis.



or salt thereof. 2. The conpound of claim1, wherein the conpound is:
ioor salt thereof. 3. The conpound of claim1, wherein the conpound

i Ss: WO 2008/ 093236PCT/ 032008/ 000249 60 5. A conposition conprising
the conpoug@ Rbsmblsm 1 or salt thereof and a carrier. #orMoedsfoozay
vitro nethod conprising contacting a glucocorticoid receptor with the
compound of claim1l or salt thereof. 5 Use of a compound of Fornmula
l: CF3 (I) wherein RLis -H, or salt thereof, in the

manuf acture of a medi canent for the therapeutic and/ or prophylactic
treatment of a condition mediated by gl ucocorticoid receptor
activity. 8. Use according to claimy7, wherein the condition is an

i nf| amat i Bh r dsgrasgordbpgiic ¢laim 7. whergiadhe seriinmig degmaiitis.m 7, wher ei n
the condition is seI ected fromasthma, dermatitis, i nflarmatory bowel
di sease, Al zhei ner's di sease, psychotic ngjor depr essi on, neuropat hy,
transpl ant1%. ej élseiasgording tqqiaim Bovhareisithe cotditon is astheta.i s, and

chroni c obstructive pul nonary di sease. 10. Use according to claim?7,
wherein the condition is rheumatoid arthritis. 61 11. Use according
to cl ai m 713. whélseiaccotingiomddim Hrwheseid éherednditics is A2zhelaersadisesig. ng t o
claim7, wherein the condition is asthma. 13. Use according to claim
7, wherein the condition is Alzheiner's disease. 14. Use according
to clai m 7l4. whéiseiascodiingiordditn Qrwhiesein tiftd eontitionriy inflaywrhatdiysienss  15.
Use of a cs‘jr%g nd of claiml in the manufacture or a nedi canment for
the ther apai and/ or prophylactic treatnent of a glucocorticoid
medi ated condition, wherein side effects associated with

| ucocorti,coi d, receptaor n are mtigated. .
g 1%. Use o?g compounH o? Ilagn 'ﬁn ?he manlﬂ'acture or a medicament for the
therapeutic and/or prophylactic treatment of a glucocorticoid mediated condition,
wherein side effects associated with glucocorticoid receptor modulation are

mitigated. .



